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designed  for  the  serious  operator  on 
144, 440  and  1200MHz,  ICGM's  IC-970 
brings  futuristic  technology  to  DX,  digital 
and  satellite  communications. 

Versatile  Communications, 
The  IC-970  comes  fully  equipped  as  an  all  mode 
dual  bander  for  144MHz  and  440MHz.  Expand 
your  limits  on  1200MHz  with  the  optional 
UX-97  band  unit  or  listen  to  the  world  with 
the  UX-R96  50  -905MHz  receive  unit, 

Satellite  Communications, 
Reach  beyond  the  stars,  communications  via 
satellite  has  never  been  easier.  The  amazing 
IC-970  automatically  tracks  uplink  and 
downlink  frequencies  as  the  tuning  control 


The  New  IC-970 


is  rotated.  Ten  memory  channels  specially 
designed  for  quick  satellite  communications 
emphasize  ICOMs  total  commitment  to 
your  future  communications  needs. 

Progressive  Quality  Throughout, 
Dual  tend  watch  lets  you  receive  both  main 
and  sub  band  audio  simultaneously.  Multiple 
scanning  systems  on  the  main  and  sub  bands, 
plus  99  memories,  an  easy-thread  multi-f  unc* 
tion  display  and  ICOM's  DDS  system  create 
the  transceiver  of  tomorrow,  Additional 
features  include  a  built-in  pager,  code  squelch 
function,  direct  keyboard  entry  and  ICOM's 
CI-V  system. 

See  tomonws  transceiver  todav  at 
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your  local  ICOM  dealer.  You'll  see  why  the 
IC-970  is  the  transceiver  of  a  new  generation! 

CORPORATE  HEADQUARTERS 

COM  America  ton,2380-1l6m  Ave  H  E ,  BeHevue,  WA  9600a 

Custom  Swtfot  Hotline  [2Qfi)*5*-7«1 1 

CUSTO*CR  SERVICE  CENTERS 

3150  PiHTw  Dmt.  Stf*  135.  Irvine,  TX  75063 

1777  Phoertt  Parkway  Suie  201  AtotaGA  30349 

3071  -t5RowlUw9,ffct¥nondec  V6X2T4Car«& 

2390-ii6fiAve  HE.B©le%\je  WA960W 

ixrs  tang  lasu*  vt&crs  9701BQ 
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Forabmhun  on  this  or  am  other  10  )\J 
product,  call  our  Toll-Free  liieratun 
Request  Hotline  1800-999-9877. 


ICOM 

First  in  Communications 


MFJ,  Bencher  and  Curtis  team  up  to  bring  you  America's  most  popular 
keyer  in  a  compact  package  for  smooth  easy  CW 


MFJ422B 


$13495 


The  best  of  all  CW  world's  --  a  deluxe  MFJ  Keyer  using  a  Curtis  8D44ABM 
chip  in  a  compact  package  that  fits  right  on  the  Bencher  iambic  paddle! 

This  MFJ  Keyer  is  small  in  size  but  big  in  features,  you  get  iambic  keying, 
adjustable  weight  and  tone  and  front  panel  volume  and  speed  controls  (8-50 
WPM)t  dot-dash  memories,  speaker,  sidetone  and  push  btinon  selection  of 
automatic  or  semi-automatic/  tune  modes  Its  also  totally  RF  proo*  and  has 
ultra- reliable  solid  state  outputs  that  key  both  tube  and  solid  stale  rigs  Use  9 
voft  battery  or  110  VAC  wrth  MFJ- 1305,  S12.95. 

Be  keyer  mounts  on  a  Bencher  paddle  to  form  a  small  (4-1/8  x  2-5/8  x  5Vfe 
inches)  attractive  combination  that  is  a  pleasure  to  look  at  and  use. 

The  Bencher  paddle  has  adjustable  gold  plated  silver  contacts,  lucite  paddies, 
chrome  plated  brass  and  a  heavy  steel  base  with  non-skid  feet. 

You  can  buy  just  the  keyer  assembly.  MFJ-422BX.  for  only  $79.95  to  mount 
on  your  Bencher  paddle. 


Deluxe  300  W  Tuner 


uFi<u<n        MFJ-949D  is  the  world's 
c  1  m «»  m^  ^uiar  300  watt  PEP 
*149»*  tuner.  It  covers  1.8-30  MHz, 
gives  you  a  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeterr  built-in 
dummy  load,  6  position  antenna  switch 
and  4:1  balun  --  in  a  compact  10  x  3  x  7 
inch  cabinet.  Meter  lamp  uses  12  VDC  or 
110  VAC  with  MFJ- 131 2,  £12.95. 

Antenna  Bridge    ^LJiJBs 

Now  you  can  quickly  T™ 

optimize  your  antenna  for 
peak  performance  wrth  this 
portable,  totally  setf- 
contained  antenna  bridge, 

No  other  equipment 
needed  -  take  it  to  your 
antenna  site.  Determine  if 
your  antenna  is  too  long  or 
too  short,  measure  its 
resonate  frequency  and 
antenna  resistance  to  500 
ohms  It's  the  easiest,  most 
convenient  way  to  determine 
antenna  performance  Built  in  resistance 
bridge,  nulf  meter,  tunable  oscillator- 
driver  (1.8-30  MHz)   Use  9  V  battery  or 
110  VAC  with  AC  adapter,  $12.95. 

Suier  Active  Antenna 

irld  Radio  TV  Handbook11  says 
MFJ  1024  is  a  "first  rate  easy-to-operale 
activ^antenna  ...  quiet  „,  excellent 


MFJ  Coax  Antenna  Switches 
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«34"  MFJ-1701  *2195 


MFJ-17029 


S599S 


MFJ- 1704 


Select  any  of  several  antennas  from  your  operating  desk  wrth  these  MFJ 
Coax  Switches,  They  feature  mounting  holes  and  automatic  grounding  of 
unused  terminals.  They  come  with  MFJs  one  year  unconditional  guarantee. 
MFJ-17Q1,  $34.95  Six  position  antenna  switch,  SO  239  connectors.  50-75 
ohm  loads.  2  KW  PEP,  1  KW  CW,  Covers  1.8-30  MHz,  1 0x3x1  Vz  inches. 
MFJ-1702B,  $21.95.  2  positions  plus  new  Center  Ground.  2,5  KW  PEP,  1  KW 
CW.  Insertion  Joss  below  2  dB-  50  dB  isolation  at  450  MHz.  50  ohm.  3x2x2  in. 
MFJ-17Q4,  S59  95.  4  position  cavity  switch  with  lightening/surge  protection 
device.  Center  ground.  2.5  KW  PEP.  1  KW  CW  Low  SWR  Isolation  better 
than  50  dB  at  500  MHz,  Negligible  loss.  50  ohm  6V*x4V4xV/4  in. 

"Dry'1  Dummy  Loads  for  HF/VHF/UHF 


MFJ-26CIB 


MFJ-262 
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ic  range  ...  good  gain  ...  very  low 
..  broad  frequency  coverage  .„ 
nt  choice.1' 

nt  it  outdoors  away  from  electrical 
or  maximum  signal,  minimum 
Covers  50  KHz  to  30  UHl. 

Receives  strong,  clear  signals 
from  all  over  the  world.  20  dB 
attenuator,  gam  control.  ON 
LED-  Swlich  two  receivers  and 
aux.  or  active  antenna .6x3x5  m 
Remote  unit  has  54  inch  whip. 
50  ft.  coax  and 

1— -«■»  connector,  3x2x4 

♦  *i  J    r   ,n  Use  12  VDC  or 
110  VAC  with 
MFJ-1312,  $12.95. 


$2895  E5I'     *6995 

MFJ  has  a  full  line  of  dummy  loads  to  suit  your  needs.  Use  a  dummy  load 
for  tuning  to  reduce  needless  (and  Illegal)  QRM  and  save  your  finals. 
MFJ-260B,  S28.95.  VHF/HF.  Air  cooled,  non-inductive  50  ohm  resistor  SO-239 
connector  Handles  300  Watts.  Run  full  load  for  30  seconds,  derating  curve  to 
5  minutes  SWR  less  than  1.3:1  to  30  MHz.  1.5:1  to  150  MHz.  2Vzx2V2x7  in. 
MFJ-262,  $69.95.  HFJ  KW.  SWR  less  than  1.5:1  to  30  MHz.  3x3x13  in 
MFJ-264.  SS9  95.  Versatile  UHF/VHF/HF  15  KW  load.  Low  SWR  to  650  MHz. 
Run  100  watts  for  10  minutes,  1500  watts  for  10  seconds.  SWR  is  1  1  1  to 
30  MHz.  below  1.3:1  to  650  MHz  3x3x7  inches. 

MFJ  Ham  License  Upgrade  Theory  Tutor 


IF  J  Theory  Tutor 


MFJ  Theory  Tutor  practically  guarantees  you'll  pass 
the  theory  part  of  any  FCC  ham  license  exam.  Versatile 
MFJ  software  is  the  best  computer  tutor  ever  tailor-made 
for  ham  radio.  You  can  study  the  entire  FCC  question 
pool,  setected  areas  and  take  (or  print)  sample  tests. 
Auto,  saves  each  study  session  (ex.  sample  tests),  gives 
you  all  FCC  test  graphics  (ex.  mono.),  explanations  of 
hard  questions,  pop -up  calculator,  weighted  scoring 
analysis,  color  change  option  and  more   Order  MFJ-1610  Novice;  MFJ'1611-Tech.; 
MFJ-1612-Gen,;  MFj-1613-Adv.;  MFJ-1614  Ex.  for  IBM  compatible.  For  Macintosh:  MFJ- 
1630^;  MFJ-1631  L  MFj-1632  G;  MFJ-1G33-A:  MFJ-1634-E,  $29.35  per  license  class, 

MFJ  Speaker  Mies      MFJ 284 * m^m 
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MFJ-1024*1299S 


VHF  SWR/Wattmeter 

MFJB12B 
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Covers  2 

Meters  and 
220  MHz  30  or  300  Watt  scales.  Also 
reads  relative  field  strength  1-170  MHz 
and  SWR  above  14  MHz  4^x2Y4x3  h 


$24** 

MFJ's  compact  Speafrer/Mics  let  you  cany  your  HT  on  your 
belt  and  never  have  to  remove  it  to  monitor  calls  or  talk. 

Y011  get  a  wide  range  speaker  and  first-rate  electret  mic 
element  for  superb  audio  on  both  transmit  and  recerve. 

Earphone  jack,  handy  lapel/pocket  clip,  PIT.  lightweight 
retractable  cord.  Gray.  One  year  unconditional  guarantee. 

MFJ-284  fits  tC0Mf  Yaesu,  Santec.  MFJ-286  fits  Kenwood. 

MFJ-1278  Multi-Mode  Data  Controller 

MFj-1278        Use  computer  to  transmit/ 
s27995  receive  in  all  9  digital  modes:  - 
Packet.  AMTOR.  ASCII,  CW. 
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RTTYt  FAX,  SSTV.  Contest  Memory  Keyer  and  Navtex  receive.  Automatic 
Signal  Analysis*"  (ASA™).  Easy-Mail™  Personal  Mailbox,  Built-in  printer  port. 
20  LED  tuning  indicator,  AC  power  supply.  Host/KISS,  32K  RAM,  Multnjray 
level  FAX/SSTV  modem,  CW  key  paddle  jack  and  tons  more.  Options  include 
2400  baud  modem  (MFJ-2400.  S69.95)  and  software  with  computer  cables, 
for  ISM  compatible.  Commodore  64/128,  Macintosh  and  VIC-20 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 


12/24  Hour  LCD  Clocks 


raw 


$  -)  g9&  .,fFJ_1oa8     **j«  MFJ-107B 

Huge  5/8  inch  bold  LCD  digrts  let  you 
see  the  time  from  anywhere  in  your 
shack  Choose  from  the  dual  clock  that 
has  separate  UTC/local  time  display  or  the 
single  24  hour  ham  clock 

Mounted  in  a  brushed  aluminum  frame. 
Easy  to  set.  Trie  world's  most  popular 
ham  clocks  for  accurate  logs.  MFJ-108B 
4V2Xlx2;MFJ-107B  2V<x1k2  In. 
rrncc.NoftHloMMSI-Sb  $K& 
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MFJ  Cross- 
Needle  SWR/ 
Wattmeter  hasl 
a  new  peak 
reading  func- 
tion! It  shows  you  SWR.  forward  and 
reflected  power  in  2000/500  and  200/50 
wan  ranges.  Covers  1.8-30  MHz 

Mechanical  zero  adjusts  for  movement. 
SQ-239  connectors.  Lamp  uses  12  VDC 
or  110  VAC  with  MFJ-1312.  $12.95 

Deluxe  Code  Practice 

Oscillator 

MFj.557 

MFJ-557  Deluxe  Code  Practice  Oscillator 
has  a  Morse  key  and  oscillator  unit 
mounted  together  on  a  heavy  steel  base 
so  it  stays  put  on  your  table.  Portage 
because  it  runs  on  a  9-volt  battery  (not 
included)  or  an  AC  adapter  ($12.95)  that 
plugs  Into  a  jack  on  the  side. 

Earphone  jack  for  private  practice, 
Tone  and  Volume  controls  for  a  wide 
range  of  sound.  Speaker  Key  has 
adjustable  contacts  and  can  be  hooked  to 
your  transmitter.  Sturdy.  8V2x2V4x3%4  in. 

MFJ  Multiple  DC  Outlet 

MFJ-1112 

$29** 

New  MFJ  DC  Power  Outlet  saves  you 
space  and  money.  Hoofc  it  to  your  12 
VDC  power  supply  and  gel  6  DC  outlets 
for  connecting  your  accessories  RF 
bypassing  keeps  RF  out  of  power  supply 
from  DC  line  outlet.  13V2x23/4x2V2  in 

Nearest  Dealer/Orders:  500-647-1800 

MFJ  ENTERPRISES,  INC. 

Box  494  Miss.  State.  MS  39762 
(601)  32^5869.  FAX;  (GDTl  323*551 
TELEX:  S3  4590  MFJ  STKV 

•  One  year  unconditional  guarantee  *  30  day 
money  back  guarantee  (less  s/h)  on  orders 
from  MFJ  *  Add  $5,00  each  s/h  ■  FREE  catalog 
MFJ  .  .  .  making  quality  affordabU 

iMl  MFJ  EfrtErprtHi   Ire 
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Letters 


Number  1  on  your  feedback  card 


Pat  DA2AA,  APO  NY  Besides  the  is- 
sues in  the  early  70s  when  you  were 
harping  on  the  IAS,  the  Nov.  90  issue 
was  among  the  best  I  have  ever  read! 
Keep  'em  cormng,  I  still  remember  our 
eyeball  QSO  here  in  Wiesbaden  in  May 
1980.  I  was  the  guy  sitting  in  the  front 
row  smoking  cigarettes  and  drinking 


And  you  're  stftt  alive? . ,    Wayne 

Ben  Bennett  N71VMT  BeHevue  WA  I 
have  just  read  "Never  Say  Die"  in  the 
December  copy  of  73.  As  usual  fc  when  I 
read  your  column,  I  proceed  cautious- 
ly, as  I  am  never  sure  when  something 
is  going  to  leap  out  at  me. 

This  time,  however,  \  was  unable  to 
find  any  comments  that  I  could  dis- 
agree with  As  usual,  it  seems  as  it  the 
ARHL  likes  to  Start  from  behind  the 
eight  ball.  The  RSGB.  of  which  I  am 
also  a  member,  has  been  working  on 
this  conference  for  at  teas!  three  years, 
and  they  had  no  appeals  For  funds  to 
help  their  effort.  The  inertia  at  the 
ARRL  HO  is  enormous,  and  I  wonder 
whether  you  or  I  will  live  long  enough  to 
see  much  change.  However,  1  am  sure 
that  that  will  not  deter  you. 

Name  withheld  I've  started  writing 
some  TV  public  service  announcement 
spots  that  will  target  kids.  As  soon  as 
they  are  finished.  Ill  pass  them  along 
for  your  input,  and  hopefully  your  sup- 
port. I'd  like  these  PSAs  to  be  pert  of  a 
larger  campaign,  with  the  spots  serv- 
ing to  pique  interest.  Thanks  for  your 
encouragement.  By  the  way,  i  spoke 
with  some  locals  about  this  project  and 
they  thought  that  the  ARRL  should  be 
Ihe  only  ones  to  promote  ham  radio, 
that  my  ideas  probably  should  be 
turned  over  to  ARRL  HQ,  and  that  even 
if  the  spots  were  made.  Td  never  get 
them  aired  without  ARRL  endorsement 
(sigh).  "Well,"  I  rephed,  "if  the  ARRL 
wants  to  endorse  them,  great  If  not. 
Who  cares?"  Wayne,  I  think  you 
turned  me  into  an  unreasonable  man 

How  does  the  League  manage  to  foster 
such  complete  idiocy?  Your  "locals" 
are  certifiable  ntfwits .  . .  Wayne 

Clifton  Crews  WD4MEI,  Trussville 
AL  Last  night  a  neighbor  of  mi  ne  was  in 
the  shack.  He  is  a  CBer  and  a  "side- 
bander,"  He  is  fascinated  with  packet 
and  ATV,  and  is  impressed  with  most 
of  what  he  hears  on  2ms  but  after  listen- 
ing to  a  hilie  75m  phone,  he  said, 
"Man,  on  the  lower  side  of  38  we 
wouldn't  tolerate  thai  kind  of  crap?"  I 
almost  split  a  side  laughing, 

I  have  listened  in  on  some  of  his  work 
on  channel  38,  LSB.  It  sounds  like  we 
all  wish  HF  phone  would  sound,  Well- 
behaved  but  slightly  irreverent,  inter- 
esting and  weft-done.  This  guy  will 
make  a  fantastic  ham  without  code 
you  see,  he  can't  learn  code  He's 
dyslexic,  and  code  is  just  not  in  his 
brain's  portfolio.  All  these  years,  he 
has  been  given  the  impression  thai  he 
is  not  "good  enough' '  to  be  a  ham  be- 
cause of  his  inability  to  use  code.  I  look 
forward  to  efmering  him  into  a  codeless 
Tech  ticket,  and  working  some  ATV 
with  him.  He  wiH  be  a  better  ham  than 


From  the  Hamshack 


most  of  the  crotchety  old  guys  crying 
doom  and  gloom, 

Thaddeus  A.  Danley  NZ3I,  Eden 
Prarie  MN  I  completely  support  the 
new  code-free  Technician  hcense. 
Hopefully  we  will  all  work  to  welcome 
these  new  hams  into  the  hobby. 

Brett  8reltwieser:  Santa  Cruz  CA  To 
celebrate  the  advent  of  the  new  no- 
code  Tech  license,  I'm  taking  out  a 
subscription  to  73.  Thanks  for  the  good 
work!  I've  been  reading  your  mag  for 
years.  Pm  42  and  a  student  of  commu- 
nications electronics  at  CLE.,  prepar- 
ing for  my  radiotelephone  op  license. 
Now  I'll  get  a  new  no-code  Tech  am  a- 
teur's  as  well.  Hope  you  will  support 
the  reality  as  you've  supported  the  con- 
cept in  the  past. 

This  license  is  perfect  for  me  since 
it's  VHF/UHF  Pm  really  interested  in 
anyway,  especially  microwave.  Lets 
get  a  bunch  of  new  Techs  and  fill  up 
those  high  bands  before  WARC! 
Would  appreciate  articles  on  proper 
procedures  for  new  Techs  and  lots 
mo  r  e  V  H  F/U  H  F/m  i  cro  wa  ve ! 

I  see  lets  of  signs  of  the  usual 
stonewalling  by  the  ARRL  types  on  the 
computer  nets  and  in  the  clubs.  The 
new  license  is  not  for  ltreal  hams/'  it's 
a  boxtop  license,"  etc  As  though  CW 
means  anything  anymore1  Really 
laughable 

Let's  make  the  new  Tech  license  a 
real  mark  of  distinction,  real  operator/ 
b Li i J der technicians  opening  up  the  mi- 
crowave bands  for  the  amateur  com* 
m unity  Let's  use  the  new  license  to 
juice  up  the  amateur  bands  and  help 
America  regain  its  technological  excel- 
lence. 

Tuning  the  BBS;  Ham  #2  checks  in  on 
2m  after  visiting  ham  #1  in  ^tensive 
care.  Ham  03  on  the  repeater  asks, 
+  ,How  is  he?"  "Not  too  well,  You 
should  see  all  the  tubes  in  him!"  #2 
says,  "Gosh!  All  tubes.  I  didn't  realize 
he  was  that  old!"  This  brings  a  BBS 
response  That  was  shocking!  Re-volt- 
ing!  Watt?!?  At  least  that  joke  was  cur- 
rent fjhey  seem  to  u$e  a  lot  of  "?$rron 
BBSs,}  Another  BBSer  chimes  in;  We 
all  take  ohm  age  to  that  joke.  Do  planar 
transistors  sing  "Ohm  on  ihe  Range?"1 
Where  does  the  light  go  when  it  goes 
out? 

Hmmm,  bad  as  packet        Wayne 

A  bad  response  to  no-code  from  Hi 

Of  course  it  was  to  be  expected.  Did 
anyone  really  think  for  a  minute  that  Ihe 
VHP  bands  wouldn't  turn  into  a  gigan- 
tic mess?  And  now  that  the  feds  have 
given  2m  to  the  dogs.  \  hope  that  all  of 
ihe  no-code  supports  are  feeling  a  bit 
like  Judas.  So  much  for  saving  220  and 
440.  huh?  Now  all  we  need  are  re- 
pealers sol  up  exclusively  for  swap- 
ping recipes!  Oh,  well,  there's  always 
10m  FM, 

To  which  a  YL  ham  replies  Excuse 
me?  Going  to  the  dogs7  Swapping 
recipes?  That's  a  sexist  comment  if  I 
ever  heard  one.  HI  have  you  know  the 
examiner  at  my  13  wpm  session  said 
my  copy  was  among  the  best  he'd  ever 


seen.  I  don't  see  how  passing  code  is 
particularly  more  difficult  than  passing 
a  45-question  written  exam  on  theory. 
Depends  on  the  person,  tf  you  listen  to 
14,313,  those  folks  have  atl  passed 
their  code— many  at  20  wpm!  The 
problem  wrth  no-code  isn't  going  to  De 
people  with  a  genuine  interest  in  radio 
who  did  not  like  CW.  The  drawback  will 
be  people  with  an  attitude  problem 
who  think  that  if  they've  passed  a  code 
exam  that  somehow  makes  them  bet- 
ter operators  than  someone  who 
hasn't  I  hope  you'll  reconsider  this  CW 
bigotry. 

Jonathan  D.  Armendariz.  FPO  San 
Francisco  CA  This  letter  is  in  response 
to  your  editorial  in  the  Dec.  '90  issue.  It 
makes  me  glad  that  somebody  has  the 
same  feelings  I  do.  As  an  SWL,  I  pas- 
sively listen  to  all  Ihe  chaos  going  on, 
and  if  gets  rather  wild  in  my  hometown 
(Los  Angeles)  I  am  not  whining  and 
crying,  but  as  a  prospective  ham ,  is  this 
what  I  have  to  look  forward  to?  I  want  to 
be  a  ham  because  I  love  to  communi- 
cate and  make  friends  and  hear  from 
people  of  diverse  cultures.  However,  if 
what  1  watch  and  listen  continues,  pret- 
ty soon  there  won't  be  much  of  any- 
thing left.  Maybe  the  best  we  can  do  is 
to  get  together  and  try  harder  to  think  ol 
some  creative  ways  to  get  people  inter- 
ested, such  as  high  school  or  college 
classes,  new  radio  clubs,  or  maybe 
even  a  (GASP!)  modified  no-code  li- 
cense, something  to  get  the  young  in- 
terested. Having  the  hobby  dominated 
by  otdh  closed-minded  men  shut  to 
newcomers  with  new  ideas,  will  cause 
Us  demise.  All  in  all,  wait  till  (he  ITU 
conference  in  1992  and  you'll  see  Ihe 
shock  on  people's  faces  After  all,  we 
are  only  hurting  ourselves.  I  do  appre- 
ciate the  way  you  stand  on  your  convic* 
tions.  not  being  just  another  yes-man 
of  the  ARRL  I  look  forward  to  getting 
my  ham  ticket,  but  Pm  concerned  for 
what's  ahead.  {This  tetter  was  written 
and  answered  before  the  FCC  an- 
nounced the  new  codeless  license,— 
Eds.  J 

If  you  'It  notice — give  it  some  thought — 
the  worst  mess  on  the  air  is  coming 
from  the  feast  intelligent  hams — chaps 
you  don  t  want  to  waste  a  tot  of  time 
with  anyway  Never  mmd  *em.  Look  for 
the  hams  with  at  least  double-drgit  IQs 
and  you'll  do  fine ,     ,  Wayne 

Keith  Baker  KB1SF  Soon  attet  the 
FCC  announced  the  long  awaited 
codeless  license/'  the  following  com- 
ments were  heard  on  some  local  re- 
peaters in  the  Dayton  area:  "Hate  to 
see  the  code  part  go  down  the  drain, 
well  get  all  sorts  of  trash  on  the  air  now 
. .  Yes,  maybe  even  them  CBers  ,  A 
Suppose  the  bands  will  really  be  over- 
crowded now  Well,  we  can  always 
go  to  10  meters  They  should  give 
us  regulars  some  new  calls  so  we  can 
teil  us  apart  from  them  There  you 
go.  ihey  won't  know  beans  about 

radio " 

Count  the  number  of  "them's'*  and 
"Ihey's"  versus  the  tJwe's"  and 
Mus'es."  These  "concerns"  about  am- 
ateur radio  have  been  around  for 
years.  I'm  now  firmly  convinced  we  am- 
ateurs are  afflicted  with  an  almost  uni- 
versal phobia  that  ANYONE  who  en- 
ters Ihe  hobby  AFTER  ourselves  is  out 
to  royalty  screw  it  up  for  those  of  US 
already  here.  I  find  it  fascinating  that 
WE  weren't  too  concerned  about  these 
horrors  when  WE  were  trying  to  gel  our 
first  tickets. 


Face  it:  The  real  challenge  faang 
amateur  radio  today  is  US?  We  talk 
about  helping  amateur  radio  grow. 
However,  incur  hearts.  I  believe  many 
of  us  are  doing  our  level  best  to  erect 
barriers  to  keep  THEM  out.  Have  we 
ever  stopped  to  think  that  THEM  was 
US  at  one  lime?  .  Rather  than  erect- 
ing barriers  for  THEM,  I  suggest  WE 
start  making  all  our  "growth"  talk 
match  our  actions.  How  about  be  com* 
ing  an  elmer  to  one  of  THEM?  When 
was  the  last  time  WE  stopped  by  a 
Novice  band  to  help  a  Novice  or  Tech 
with  their  code?  When  was  the  last 
time  WE  helped  a  newcomer  put  up 
their  first  antenna,  or  helped  one  of 
THEM  set  up  their  first  shack,  or  an- 
swered THEIR  questions  about  courte- 
ous operating  practices?  Who  helped 
US  get  started  in  our  hobby?  Isn't  it 
lime  WE  returned  the  favor? 

I  suggest  WE  quit  complaining,  get 
off  our  collective  finals,  and  start  set- 
ting the  example  for  our  newcomers 

.  before  our  new  folks  mistakenly  as- 
sume the  trash  on  20  is  the  way  its 
supposed  to  be  done!  Inaction  now 
may  well  seal  the  fate  of  our  wonderful 
hobby.  If  we  lose  it,  we'll  only  have  US 
to  blame! 

Rick  LaBrecque,  Dixfield  ME  I  recent- 
ly passed  my  Novice  and  am  diligently 
working  toward  Tech  and  General  I 
have  an  above  average  working  knowl- 
edge of  electronics,  and  feel  each  how- 
to  article  you  print  is  great  Someone 
out  there  will  say,  "Boy,  just  what  I  was 
looking  for,"  while  the  next  guy  will 
say,  "Boy,  I'd  have  to  be  a  genius  to 
build  this  gadget."  We  certainly  cant 
please  everyone. 

What  I  would  like  to  see  is  a  Novice- 
Tech  column  EACH  MONTH,  with  ba- 
sics, such  as  learning  code,  building 
code  oscillators,  antennas,  equipping 
Ihe  ham  shack,  proper  grounding  pro- 
cedures I  firmly  believe  that  the 
Novice-Tech  column  is  important,  as  is 
a  General -Extra ....  Not  just  a  picture 
in  the  magazine  showing  kids  or  who- 
ever just  got  their  Novice  ticket.  Please 
talk  this  over,  give  it  some  thought,  and 
keep  it  fresh  in  your  mindr  and  keep  it 
simple. 

Rick,  stay  tuned.  Wayne's  got  us  work- 
ing on  a  protect  that  may  he  just  what 
you  fre  looking  tor         Da  vid  N  T  GPH 

David  N4  YHC/AE,  London  KY  Heilo,  I 
just  thought  I  would  send  a  quick  note 
to  tell  you  that  I  really  enjoy  your  maga- 
zine. I  have  been  getting  it  at  the  local 
bookstore. 

Also.  I  wanted  to  say  that  I  just 
passed  Extra  last  night,  exactly  364 
days  after  t  took  my  Novice  test,  f  am  1 7 
years  old  and  a  senior  at  my  high 
school.  I  am  one  of  three  hams  there. 
The  other  two  are  Techs. 

I  just  wanted  to  tell  you  that  the  three 
Of  us  are  doing  what  we  can  to  drum  up 
some  support  for  ham  radio.  Next 
week,  we  will  be  showing  some  video 
tapes  and  giving  a  brief  talk  in  our 
physics  da s s  at  my  school.  It  seems 
that  when  everyone  hears  'radio/' 
they  think  of  channel  19  and  that  thing 
in  their  dashboard  that  puts  out  100  dB 
Anyway,  we  are  doing  what  we  can  in 
our  school  paper  to  generate  some  in- 
terest. 

David,  (sure  would  like  to  see  copies  of 
what  you  re  doing  in  your  school  pa* 
per DawdNlGPH 
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Never  sa  y  die 


Wayne  Green  W2NSD/1 


Avoiding  Cancer 

The  recent  American  Cancer 
Society  report  on  the  connection 
between  animal  fat  and  colon  can- 
cer was  almost  enough  to  get 
some  Big  Mac  customers'  atten- 
tion. ACS  president  Dodd  said, 
"Studies  indicate  that  as  many  as 
80%  of  all  cancers  may  be  related 
to  the  environment  and  things  we 
eat,  drink  and  smoke" 

I  suspect  the  good  doctor  is  be- 
ing conservative.  Within  a  few 
years,  if  he  doesn't  smoke,  I  ex- 
pect him  to  upgrade  that  to  near 
100%.  I  know  I'm  eating  plenty  of 
fiber,  very  little  red  meat,  avoiding 
smokers,  smog  and  magnetic 
fields.  Of  course  I  could  still  get 
shot  by  the  Mafia  for  screwing  up 
their  investments  in  the  music  and 
magazine  distribution  business- 
es, but  that's  a  health  hazard  I 
accept  as  a  trade-off 

Sure,  I  like  rare  beef.  Love  it. 
But  not  enough  to  sacrifice  sever* 
a\  years  of  my  life  for  the  pleasure. 


I  tally  feel  sorry  for  nicotine  ad- 
dicts who  know  they  are  devastat- 
ing the  last  few  years  of  their  lives, 
but  still  are  unable  to  stop  smok- 
ing They  know  it  means  cancer, 
heart  trouble,  emphysema,  end- 
less  oxygen  tank  rentals  and  a 
nursing  home,  but  even  so  the  ad- 
diction is  too  overwhelming  for 
them  to  stop. 

The  impact  of  magnetic  fields, 
which  is  finally  getting  some  me- 
dia coverage,  is  almost  enough  to 
get  you  to  re-read  my  old  killer 
btanket  editorials.  Some  blanket 
manufacturers  are  paralleling 
their  heating  wires  to  cut  down  the 
60  Hz  radiation,  but  that  doesn't 
reduce  the  destructive  thermostat 
switching  transients  Have  you 
bought  comforters  and  wool  blan- 
kets yet?  Moved  your  linear  away 
from  the  operating  position  yet? 

It's  still  macho  for  college  stu- 
dents to  drink  beer. ,  jhe  more 
they  can  drink,  the  more  the  ma- 
cho. Other  than  death  by  highway, 
I  don't  know  any  way  to  discour- 


age that  age-old  rite.  Kids  live  and 
die  for  macho,  just  like  men. 
When  we  can  convince  kids  it's 
stupid  to  smoke  and  stupid  to 
drink,  we'll  be  progressing.  Kids 
hate  being  stupid.  It  isn't  cool,  But 
how  can  we  get  the  message 
across  when  dad,  their  prime  role 
model,  smokes  two  packs  a  day 
and  tosses  down  a  six-pack  while 
watching  ball  games  on  TV  every 
night? 

Food  is  my  addiction,  so  I  know 
what  it  feels  like  to  crave  a  fix.  It 
calls  for  every  shred  of  moral  fiber 
I  can  muster  to  keep  from  overeat- 
ing, Show  me  a  delicious,  luscious 
homemade  appte  pie  and  Til  show 
you  a  truly  desperate  man.  Quit- 
ting smoking  can't  be  much  more 
difficult  than  breaking  the  eating 
habit.  Oh,  the  torments!  It  isn't 
hunger.  It's  like  the  kitchen  has 
this  enormous  magnet.  Every 
time  my  guard  is  down  it  exerts 
this  black-hole-like  attraction. 

It  was  19  years  ago  I  decided  to 
hell  with  being  fat.  No  pills,  no 
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canned  diets,  just  a  1500  calo- 
rie a  day  diet  and  I  took  off  35 
pounds  at  about  ten  pounds  a 
month.  I'd  seen  too  many  people 
drop  dead  from  losing  weight  too 
fast,  so  I  took  it  slow  and  easy. 
And  I've  kept  it  off  pretty  well.  It 
can  be  done,  even  by  a  foodaholic 
[ike  me. 

Now  stop  grumbling  about  me 
trying  to  reform  you.  Sure,  I  know 
that  most  of  you  will  get  mad  at  me 
for  butting  into  your  life.  But  if 
even  1  %  have  the  guts  to  change, 
I'm  willing  to  live  with  the  hate.  All  I 
want  you  to  do  is  tive  longer, 
healthier  and  happier.  I  want  you 
to  make  enough  money  so  it  isn't  a 
problem.  And  I  want  to  do  every- 
thing 1  can  to  keep  amateur  radio 
going  so  we  can  all  both  enjoy  it 
and  use  it  to  help  our  country  re- 
gain its  industrial  and  financial 
strength. 

Now,  for  you  fatties. .  .oh,  I  see 
you  waddling  around  the 
Hamvention  with  your  big  fat  guts 
hanging  out  over  your  belt.  Here's 
how  I  lose  weight.  Breakfast  I 
have  a  glass  of  fresh  squeezed 
orange  juice,  a  bowl  of  All-Bran 
with  a  banana  and  whole  milk. 
Lunch  is  a  bowl  of  oat  bran  with  a 
half  slice  of  English  muffin  toasted 
and  a  half  grapefruit.  Dinner  I 
have  a  boiled  quarter  of  cabbage 
(with  a  little  butter),  a  chicken 
thigh  and  some  spinach  (or  broc- 
coli, kale,  collard  greens,  turnip 
greens),  I  cook  the  thighs  (all  fat 
removed)  with  lots  of  onions  in 
white  wine  (add  some  red  pepper 
for  heat). .  ,  mmmm, .  .or  broit 
'em  with  curry  powder  on  'em,  A 
little  cranberry  sauce  spices  it  up. 

Yes,  I  know,  you  thought  you 
bought  a  ham  magazine,  not  a 
health  book.  You'd  prefer  a  nice 
big  fried  ham  slice  with  candied  (a 
little  brown  sugar)  yams  and  a 
fried  pineapple  slice,  right?  Okay, 
but  just  on  Friday  night,  then  it's 
back  to  your  diet.  And  don't  gorge. 

No  snacks.  No  potato  chips, 
Doritos  or  cheese  balls.  No  beer, 
No  Coca-Cola,  You're  drinking 
water  now,  and  lots  of  it.  Flush  out 
that  stuff  which  has  been  clogging 
your  system  for  years.  If  you  have 
to  add  something  to  the  water, 
make  it  ice.  Oh,  okay,  tea  or  coffee 
(decaffinated)  is  okay.  Actually, 
green  tea  is  supposed  to  be  fan- 
tastic for  you.  I've  got  to  get  some. 

You  won't  get  hungry  with  that 
kind  of  diet  other  than  a  psy- 
chic hunger.  That's  when  you  find 
out  whether  you  or  your  own  per- 
sonal devil  is  stronger.  It's  "a" 
devil,  not  The  Devil.  He's  busy 
down  in  Newington  dancing  with 

Continued  on  page  61 


TM-731A/631A 

144/450  and  144/220  MHz 
FM  Dual  Banders 


•  Extended  receiver  range 
(136.000  -  173.995  MHz)  on  2  m;  70 
cm  coverage  is  438.000  -  449,995 
MHz;  1*1/4  m  coverage  is  215  - 

229.995  MHz  (Specifications  guar- 


anteed on  Amateur  bands  only.  Two 
meter  transmit  range  is  144  -  148 
MHz.  Modifiable  for  MARS/CAP 
Permits  required,) 

•  Separate  frequency  display  for 
"main*  and  "sub-band." 

•  Versatile  scanning  functions, 
Dual  scan,  and  carrier  and  time 
operated  scan  stop 

•  30  memory  channels. 
Stores  everything  you  need  to  make 
operating  easier.  Two  channels  for 
"odd  splits" 

•  50  Watts  on  2  in,  35  watts  on  70  cm, 
25  watts  on  1-1/4  m. 

Approx.  5  watts  low  power 

•  Automatic  offset  selection. 

•  Dual  antenna  ports. 

•  Automatic  Band  Change  (A.RC.) 
Automatically  changes  between 
main  and  sub-band  when  a  signal 
is  present. 

•  Dual  watch  function  allows  VHF 
and  UHF  receive  simultaneously. 

•  CTCSS  encode/decode  selectable 
from  front  panel  or  UP/DWN  keys 
on  microphone. 

(Encode  built-in,  optional 
TSU-6  needed  for  decode,) 

•  Balance  control  and  separate 
squelch  controls  for  each  band. 


•  Full  duplex  operation.        \ 

•  Dimmer  switch. 

•  16  key  DTMF/control  mic. 
included. 

•  Frequency  (dial)  lock.  \ 

Optional  Accessories: 

•  PG-4H  Extra  interface  cable 
for  IF-20  (for  three  to  four  radios) 

•  PG-4J  Extension  cable  kit  for       1 
IF-20  DC  and  audio    PS-430 
»ower  supply  ■  TSU-6  CTCSS  T 
decode  unit  *  3WT-1  2  m  antenna 
tuner  i  SWT-2  70  cm  antenna  tuner 

•  SP-41  Compact  mobile  speaker 

•  SP-50B  Deluxe  mobile  speaker 
"•  PG-2N  DC  cable  *  PG-3B  DC  line 

noise  filter    MC-60A,  MC-80,  MC-85 
Base  station  mics.  •  MA-700  Dual 
band  2  m/70  cm  mobile  antenna 
(mount  not  supplied)    MB-11  Mobile 
bracket    MC-43S  UP/DWN  hand  mic, 
MC-48B  16-key  DTMF  hand  mic 
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KENWOOD  ELECTRONICS  CANADA  INC. 

PO  BOX  1075, 959  Gana  Court 
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I O-  IH-UO/  680S 

HF  transceiver  with  general 
coverage  receiver. 

Compact,  easy-to-use,  full  of  oper- 
ating enhancements,  and  feature 
packed.  These  words  describe  the 
newTS-140S  HF  transceiver.  Setting 
the  pace  once  again,  Kenwood  intro- 
duces new  innovations  in  the  world 
of  "look-alike"  transceivers! 

•  Covers  all  HF  Amateur  bands 
with  100  W  output.  General  cover- 
age receiver  tunes  from  50  kHz  to 

35  MHz,  i fitacervfcr sptrcif 'cartons  guaranteed 

uom  fwo  kHz  to  30  mw/j  Modifiable  for  HF 

MARS  Operation.  (Permit required). 

•  All  modes  built-in.  LSB,  USB,  CW, 
FM  and  AM. 

•  Superior  receiver  dynamic  range 
Kenwood  DynaMix*  high  sensitivity 
direct  mixing  system  ensures  true 
102  dB  receiver  dynamic  range. 

•  New  Feature!  Programmable  band 
markc    Useful  for  staying  within  the 
limits  of  your  ham  license.  For  con- 
testers,  program  in  the  suggested 
frequencies  to  prevent  QRM  to 
non-participants. 
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•  Famous  Kenwood  interference 
reducing  circuits  JFshift.dual  noise 
blankers,  RIT,  RF  attenuator,  select- 
able AGC,  and  FM  squelch. 

•  M.  CH/VFO  CH  sub-dial  10  kHz  step 
tuning  for  quick  QSY  at  VFO  mode, 
and  UP/DOWN  memory  channel 
for  easy  operation. 

•  31  memory  channels.  Store  fre- 
quency, mode  and  CW  wide/narrow 
selection  Split  frequencies  may  be 
stored  in  10  channels  for  repeater 
operation 


/  °<  C 


•  Selectable  full  (QSK)  or  semi 
break-in  CW 

•  RF  power  output  control 

•  AMTOR/PACKET  compatible! 

•  Built-in  VOX  circuit 

•  MC-43S  UP/DOWN  mic.  included. 

Optional  Accessories: 

•  AT-130  compact  antenna  tuner 

•  AT-250  automatic  antenna  tuner 
HS-5/HS-6  headphones 

•  IF-232C/IF-10C  computer  interface 

•  MA-5/VP-1  HF  mobile  antenna 
{5  bands)  •  MB-430  mobile  bracket 

•  MC-43S  extra  UP/DOWN  hand  mic, 

•  MC-55  (8-pin)  goose  neck  mobile  mic. 
MC-60A/MC-80/MC-85  disk  mics 

•  PG-2S  extra  DC  cable  •  PS-430 
power  supply  •  SP-41/SP-50B  mobile 
speakers  *  SP-430  external  speaker 

SW-2100  SWR/power  meter 

•  TL-92  2 A  2  kW  PEP  linear  amplifier 
(not  for  CW  QSK)  *  TU-8  CTCSS  ton 
unit  •  YG-455C-1  500  Hz  deluxe  CW 
filter.  YK-4 55  C-1  New  500  Hz  CW  filter 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

PC  BOX  22745. 2201  E  Dnmmgui  v  Slreel 
Long  Beach,  CA  90801  5/45 

KENWOOD  ELECTRONICS  CANADA  INC. 
PO  BOX  W5t  959  Gana  Court 

Mississauga.  Ontario,  Canada  L4T  4C2 

KENWOOD 

. . .  pacesetter  in  Amateur  Radio 


*  6m  {50-54  MHz)  TO  W  output  plus  all  HF 
Amateur  bands  (100  W  output). 

•  Extended  6m  receiver  frequency  range  45  MHz 
fo  §0  MHz  Specs,  guaranteed  from  50  to  54  MHz, 

*  Same  functions  of  the  IS- 14 OS  except  optional 
VOX  (VOX-4  required  for  VOX  operation). 

•  Preamplifier  for  6  and  10  meter  band. 


Complete  service  manuals  are  available  for  ait  Kenwood 
f/a  receivers  and  most  a  Ciesso  n  s  s,  Specifications,  lea  u  ires, 
andpWi  »  ■  u< osuhjefinoctwnge  without  notice 01  obligation 
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Number  3  on  your  Feedback  card 


EDITED  BY  UNDA  RENEAU  KA  WKM 


Bill  to  Protect  Amateur 
Radio 

On  January  3,  Rep.  Jim  Cooper  (D-TN) 
introduced  H.R.  73,  a  bill  to  prevent  the  loss 
of  radio  spectrum  by  the  Amateur  Radio 
Service.  Cooper  is  a  member  of  the  House 
Subcommittee  on  Telecommunications  and 
Finance,  where  the  bill  is  likely  to  be  sent  for 
consideration.  H.FL  73  is  also  known  as  the 
Amateur  Radio  Spectrum  Protection  Act  of  1991 . 

The  legislation  proposes  that  "the  Federal 
Communications  Commission  shall  not  dimin- 
ish existing  allocations  of  spectrum  to  the  Am- 
ateur Radio  Service  after  January  1t  1991. 
The  FCC  shall  provide  equivalent  replace- 
ment spectrum  to  the  Amateur  Radb  Service 
for  any  frequency  reallocation  after  January  1  r 
1991." 

ARRL  President  Larry  Price  W4RA  wel- 
comed Rep,  Cooper's  support  of  the  Amateur 
Radio  Service  and  expressed  the  hope  that 
many  congressmen  will  join  him  as  co-spon- 
sors, 

Says  Cooper:  'Tve  come  to  believe  that 
amateur  radio  operators  are  a  valuable  nation- 
al resource,  and  I  hope  to  see  thai  they  keep 
the  necessary  radio  spectrum  to  enable  them 
to  be  around  for  many  years  to  come." 

Congress  found  that  (1)  there  are  more  than 
490,502  licensed  amateurs  in  the  U.S.;  (2)  the 
amateur  operates  with  a  solely  personal  non- 
pecuniary  interest;  (3)  one  of  the  basic  purpos- 
es of  the  amateur  is  to  assist  in  emergency 
communications;  (4)  amateur  radio  operators 
have  reliably  provided  emergency  communi- 
cations; and  (5)  the  FCC  has  taken  actions 
(see  the  next  news  item)  which  resulted  in  the 
loss  of  over  1 00  MHz  of  spectrum  to  amateurs. 
TNXARRL  via  MClmail;  HAMNET;  and  W5YI 
Report, 

220-222  Battle  Lost 

The  fight  to  keep  the  lower  two  mega- 
hertz of  the  1 .25  meter  band  from  realloca- 
tion appears  to  be  over,  and  ham  radio  has 
lost.  On  December  5. 1990,  the  U.S.  Court  of 
Appeals  for  the  District  of  Columbia  Circuit 
denied  the  ARRL  petition  for  review  of  the 
FCC  order  reallocating  220-222  MHz  to  the 
Land  Mobile  Service.  In  rendering  its  deci- 
sion, the  Court  concluded  that  by  law  it  had  to 
give  great  deference  to  the  views  of  the  Com- 
mission. It  also  stated  that  it  could  not  say  that 
the  Commission  did  not  arrive  at  a  reasoned 
decision  about  the  best  way  to  advance  the 
public  interest,  convenience,  or  necessity. 

The  ARRL  and  the  amateur  community 
have  no  other  legal  recourse  open  to  them 
other  than  dear  legislation  by  Congress.  Edi- 
tor Art  Reis  K9XI  of  220  Notes  spoke  with 
ARRL  General  Counsel  Chris  Imlay  N3AKD, 
and  learned  that  the  appeals  court  was  the  last 


stop  in  the  legal  process.  The  FCC  is  now  in 
the  position  to  set  a  date  when  hams  must 
vacate  220—222  MHz. 

Meanwhile.  UPS  is  going  to  have  to  share 
the  "new"  220-222  MHz  "land  mobile"  band 
with  the  military.  The  Army  requested  and  was 
granted  an  experimental  license  permitting  its 
use  of  the  entire  1.25  meter  band.  The  Army 
plans  to  conduct  basic  research  in  buried 
mine  detection  in  the  Arizona  desert  using 
2+918  megawatt  ERP  transmitters  and  sensi- 
tive receivers  mounted  in  helicopters,  Loraf 
Corporation  has  developed  the  new  system 
and  will  be  overseeing  the  tests  under  the 
callsign  KA2XAV,  which  expires  on  May  1r 
1992,  The  signal  bandwidth  will  be  10  MHz 
with  a  1 00  nanosecond  pulsed  CW  duration. 

Before  the  1979  WARC,  the  military  in^ 
formed  the  FCC  that  it  would  not  require  ac- 
cess to  the  1.25  meter  band  after  January 
1990.  Recent  developments  in  the  Middle 
East  may  in  part  be  responsible  for  the  mili- 
tary's decision  to  retain  access.  The  type  of 
research,  and  the  geographical  conditions  un- 
der which  it  is  being  performed,  make  this 
appear  very  likely.  TNX  Westlink  Report, 
Numbers  591 ,  592. 

U2MIR  On  the  Air 

Soviet  Cosmonaut  Musa  Manarov  U2MIR, 
one  of  the  first  operators  who  brought 
amateur  radio  to  space  two  years  ago.  is 
back  on  the  air  from  Mir.  During  his  last  tour  of 
duty,  lasting  366  days,  he  spent  much  of  his 
free  time  operating  primairty  on  145.55  MHz 
simplex  FM> 

A  new  packet  radio  setup  is  now  operational 
on  Mir.  You  can  connect  to  Musa's  BBS  by  the 
command  C  U2MIR-1  when  he  is  not  operat- 
ing live  packet  on  145.55  MHz.  Also  included 
is  a  voice  synthesizer  to  transmit  bulletins  in 
Russian,  German,  and  English.  The  Mir  sta- 
tion uses  a  higher  power  multi-mode  amateur 
transceiver  than  the  one  in  SAREX  opera- 
tions, and  the  antenna  is  mounted  outside  of 
the  space  vehicle.  These  two  items,  plus  Mir's 
51  degree  orbital  inclination,  make  U2MIR's 
station  accessible  to  most  hams  worldwide, 
TNX  Westlink  Report,  Number  592f  and 
N6BVU. 

WAC  with  50  mW 

After  building  the  FIRE-BALL  transmitter 
from  the  November  "90  issue,  Mike  Mayer 
W5ZPA  of  New  Orleans  set  out  to  work  as 
many  countries  as  he  could  on  10m.  Using 
just  50  mW  on  28.060  MHz,  Mike  worked  all 
continents  in  under  10  days!  He  now  has  a 
total  of  1 6  countries  and  20  states.  Included  in 
his  list  was  a  contact  with  the  ZS9Z  DXpedi- 
tion  at  Walvis  Bay.  proving  that  you  don't  need 
multikiiowatts  to  work  those  rare  ones!  TNX 
K7tRKandWA6YPE. 


Halt  a  Billion  Miles ... 

On  September  27,  1990,  a  new  record 
for  low  power  communications  was  set. 
Bill  Brown  WB8ELK,  operating  from  the 
W2NSD/1  ham  shack  at  73  headquarters, 
successfully  copied  a  2.89  uW  CW  message 
on  23.638  MHz  transmitted  by  Bob  Moody 
K7IRK  in  Palestine,  Texas.  Bob  was  using  a 
keyed  HP-608D  signal  generator  hooked  up  to 
a  3-element  beam.  Based  on  a  distance  of 
1 502  miles,  this  works  out  to  over  519  million 
miles  per  watt. 


Young  Speakers  Wanted 

Carole  Perry  needs  good  speakers  and 
presenters  under  18  years  of  age  for  the  Day- 
ton Hamvention  this  April  She  will  be  present* 
ing  "Youth  in  Ham  Radio."  She  also  urges 
every  ham  to  bring  a  nonham  child  or  young 
person  to  the  Hamvention.  Carole's  address 
is  at  the  top  of  her  column,  "Hams  with 
Class,"  in  this  issue. 


Satellite  News 


AMSAT-OSCAR-10  is  supporting  Mode  B 
transponder  operations.  Apparently  it  is  re- 
ceiving sufficient  solar  panel  illumination.  The 
transponder  may  be  used  carefutfy  at  all 
points  of  the  orbit  except  MA  254-006  when 
eclipses  occur.  If  beacon  or  transponder  sig- 
nals show  signs  of  FMing,  users  should  cease 
all  transponder  use  immediately. 

Both  of  Fuji-OSCAR-20s  transponders, 
JA  and  JO,  have  been  turned  on  by  the 
command  stations.  It  was  determined  that 
transponder  operation  has  little  effect  on  the 
internal  battery  temperature. 

Si  nee  mid-August,  FO-20  has  been  in  a  non- 
eclipsing  orbit,  which  means  it  has  been  con- 
stantly in  sunlight.  The  battery  temperature 
has  risen  to  about  40°C.  For  normal  opera- 
tion, the  battery  temperature  should  be  be- 
tween 0  and  5  degrees.  The  command  team 
for  FO-20  will  be  monitoring  the  telemetry,  and 
if  they  judge  it  necessary  for  the  satellite's 
well-being,  they  may.  without  warning,  turn 
off  the  transponders.  TNX  Westlink  Report, 
Number  591, 
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, « .  to  all  our  contributors.  You  can  reach 
us  by  phone  at  (603)  525-4201 .  or  by  mail  at 
73 Magazine,  Forest  Rd.,  Hancock  NH  03449; 
and  by  e-mail  on  CompuServe  ppn 
70310,775,  MCI  Mail  "WGEPUB"  and  the  73 
BBS  at  (603)  525-4438  (300-2400  bps},  8 
data  bits,  no  parity,  one  stop  bit 
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The  SAREX  STS-37 

Mission 


The  STS-37  Atlantis  mission,  currently 
planned  for  early  April  1991,  will  launch  the 
Gamma  Ray  Observatory  (GRO),  the  second 
of  NASA's  great  observatories  (the  first  was 
Hubble).  Pilot  Ken  Cameron,  a  ham  before 
becoming  a  NASA  astronaut  in  1984.  Is  ex- 
tremely enthusiastic  about  flying  a  SAREX  ex* 
periment  aboard  his  flight.  He  encouraged  his 
fellow  crew  members  to  become  hams,  and  all 
five  astronauts  now  have  their  tickets. 

The  crew  for  the  mission  will  be  Comman- 
der Steve  Nagel,  pilot  Ken  Cameron,  and  mis- 
sion specialists  Jerry  Ross,  Jay  Apt,  and  Linda 
Godwin.  During  the  five-day  mission  that  the 
crew  will  deploy  GRO,  Jay  Apt  and  Jerry  Ross 
will  perform  an  EVA  (Extravehicular  Activity, 
or  spacewafk)  to  evaluate  Crew  Equipment 
Transfation  Aids  (CETA),  These  experimental 
space  station  "scooters"  were  designed  to 
transport  the  astronauts  from  one  portion  of 
the  structure  to  another,  and  to  perform  some 
mid-deck  experiments,  including  SAREX,  The 
SAREX  STS-37  setup  will  use  the  same  hard- 
ware and  frequencies  as  the  STS-35  setup, 
with  the  addition  of  amateur  television. 

On  STS-37,  live  fast  scan  television  (FSTV) 
will  be  uplinked  from  the  ground  on  70  cm. 
SSTV  transmissions  and  reception  to  and 
from  the  shuttle  will  also  be  performed.  NASA 
has  been  checking  out  a  variety  of  portable 
home  cameras  for  use  aboard  the  shuttle.  An 
8mm  Sony  VCR/video  camera  will  record  the 
results  from  the  mission's  experiments.  A 
Panasonic  VCR/monitor,  model  PV-M429,  will 
be  used  for  slow  and  fast  scan  reception 
aboard  the  shuttle.  The  home  model  has  been 
painted  and  wrapped  in  copper  foil  to  reduce 
inflammability  and  EMI. 

Since  the  Mir  contact  wasn't  successful  on 
the  STS-35  mission,  it  will  be  a  fairly  important 
priority  for  STS-37,  The  crew's  schedule  may 
even  be  rearranged  to  make  it  possible. 

Pilot  Ken  Cameron  KB5AWP  became  an 
astronaut  in  1084.  STS-37  is  his  first  shuttle 
mission.  A  Lieutenant  Colonel  in  the  Marines, 
he's  clocked  over  3,000  flying  hours  in  46 
different  types  of  aircraft.  Since  coming  to 
NASA,  he  has  worked  on  a  Tether  Satellite 
which  will  be  launched  next  year.  He's  also 
worked  on  flight  software  testing,  launch  sup- 
port at  the  Kennedy  Space  Center  and,  ap- 
propriate for  a  ham,  as  CAPCOM  (Capsule 
Communicator)  for  the  STS-28  -29,  -30,  -33, 
and  -34  missions.  Besides  ham  radio,  he  en- 
joys flying,  athletics,  hunting,  fishing,  wood- 
working, and  reading. 

Commander  Steve  Nagel  N5RAW  first 
flew  as  a  mission  specialist  on  the  STS-S1-G 
mission  in  July  1985.  Three  satellites  and  a 
free-flying  platform  were  launched.  He  was 
also  a  pilot  on  the  German  Spacelab  D-1  mis- 
sion, 61  -A,  in  October  1985,  Challenger's  last 
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The  ail-ham  crew  of  STS-37:  Seated  (I  to  r)are  Ken  Cameron  K&5A  WP.  Steve  Nagel  N5RA  Wand 
Linda  Godwin  N5RAX,  Standing  (1  to  r)  are  Jay  Apt  N5QWL  and  Jerry  Ross  KB5GHL 


mission,  it  carried  a  record  eight  people  into 
space.  When  he  flies  as  the  commander  of 
STS-37,  he  will  become  the  first  person  to 
have  flown  aboard  the  shuttle  in  all  three  posi* 
tions. 

Mission  Specialist  Jerry  Ross  (who  witl  be 
getting  a  new  calisign}  flew  on  Atlantis' $  sec- 
ond mission,  61 -B,  in  November  1985.  The 
crew  deployed  three  communications  satel- 
lites and  performed  in-orbit  drug  manufactur- 
ing experiments.  But  the  highlight  of  the  flight 
was  a  spacewafk  by  Jerry  and  astronaut 
Woody  Spring.  They  built  two  large,  experi- 
mental tinkertoy-like  structures  for  evaluating 
crew  assembly  procedures  which  may  be 
used  to  build  NASA's  permanent  space  sta- 
tion in  the  future.  Jerry's  second  mission  was 
the  Atlantis  STS-27  secret  defense  depart- 
ment mission  in  December  1988  that  de- 
ployed a  radar  spy  satellite.  By  coincidence. 
Jerry  closed  the  airlock  hatch  on  the  last  U.S. 
spacewalk  back  in  1085,  and  he  will  open  it 
back  up  on  the  next  spacewalk,  STS-37's 
CETA  experiment. 

Mission  Specialist  Linda  Godwin  N5RAX 
joined  NASA  in  1980  as  a  flight  controller  and 
payioads  officer  for  several  shuttle  missions. 
Before  joining  NASA,  Dr.  Godwin,  a  rated  pri- 
vate pilot,  taught  physics  at  the  University  of 
Columbia  in  Missouri  and  received  several 
assistantships  to  conduct  research  in  low  tem- 
perature solid  state  physics.  Selected  by 
NASA  in  1985,  Dr.  Godwin  became  an  astro- 
naut. She  has  worked  with  flight  software  veri- 
fication, mission  development,  deployable 
loads,  and  Spacelab  payload  integration, 
STS-37  will  be  her  first  spaceflight. 

Mission  Specialist  Jay  Apt  N5QWL 
worked  for  NASA's  Jet  Propulsion  Laborato- 
ries in  Pasadena,  California,  from  1980-82  in 


their  Earth  and  Space  Science  Division  as  a 
scientist  for  the  Pioneer  Venus  mission.  In 
1985,  he  became  an  astronaut.  During  his 
early  days  as  an  astronaut,  one  of  Dr.  Aprs 
jobs  was  to  set  up  crew  procedures  for  deploy- 
ing and  repairing  GRO.  He  was  lucky  enough 
to  get  assigned  to  deploy  GRO  as  his  first 
shuttle  assignment 

Compared  to  earlier  shuttle  ham  experi- 
ments, STS-37  mission  activities  are  more 
flexible.  Since  it  isn't  a  Spacelab  mission,  the 
crew  will  wake  and  sleep  at  the  same  time, 
instead  of  working  on  different  shifts.  With  a 
more  relaxed  schedule,  the  crew  will  have 
more  time  to  take  in  the  view,  and  hopefully, 
more  time  to  operate  SAREX,  With  an  all-ham 
crew,  it's  possible  that  SAREX  will  be  operat- 
ed almost  continuously  in  either  voice  or  pack- 
et mode* 

Based  on  a  preliminary  flight  plan  with  an 
April  8,  1991  launch  date  at  14:14  GMT,  the 
Attantis's  orbital  parameters  wilt  be: 


Shuttle* 

Element  Set 

Epoch 

Inclination 

RAAN 

Ecc 

Arg  Perigee 

Mean  Anomaly 

Mean  Motion 

Decay  Rate 

Epoch  Rev 


STS-37 
JSC-002 
91098,6250 
28.4632 
240.1995 

0,0006984 
279.2831 
332.4544 
15.37981811 
2.3  E*04 
1 


TNX  Philip  Chien, 


See  Philip's  article  "Hams  in  Space'*  in  this 
issue. 


Number  4  on  your  Feedback  card 


Packet  with  the  Microsats 


The  secrets  of  success. 


Many  of  us  have  had  problems  under- 
standing the  new  microsat  technolo- 
gies and  putting  the  hardware  together  to 
ensure  success. 

This  is  the  account  of  one  old  ham  who  has 
achieved  success  through  dogged  determina- 
tion and  ihc  old  ham  approach  of  trying  some- 
thing unlit  you  find  out  what  works.  Another 
approach  is  to  ask  an  expert,  but  sometimes 
it's  difficult  to  find  the  right  expert.  Here  are 
some  hints  to  help  you  get  the  most  out  of 
orbiting  packet! 

The  specific  equipment  covered  here  is 
probably  typical  of  many  ham  shacks.  The 
transceiver  is  a  Yacsu  FT-736R  with  a  PK- 
232  TNC  and  a  TAPR  PSK  modem  and 
disconnect.  The  antenna  system  is  a  home- 
brew  quagi  driven  by  a  Kansas  City  Tracker 
and  an  old  IBM  PC/AT. 


Receive  UO- 11 

Telemetry  with  your  PK-232 

This  simple  modification  will  allow  you  to 
copy  the  telemetry1  text  directly  from  the  Uni- 
versity of  Surrey  s  UoSAT-OSCAR  1 1 . 

UO-ll  downlinks  its  telemetry  via  1200 
baud  ASCII  with  an  inverted  bit  format  on 
145.825  MHz  FM.  Reinhardt  Richter 
DJ1KM  came  up  with  a  modification  to  the 
PK-232  which  will  receive  this  format. 

The  modification  consists  simply  of  using 
an  unused  inverter  in  the  PK-232*  You  install 
a  small  switch  to  move  this  in  and  out  of  the 
circuit.  See  Figure  I;  the  procedure  is  as 
follows: 

1.  Solder  a  jumper  wire  between  U-15,  pin 
6.  and  U-15,  pin  L 

2.  Break  the  circuit  board  trace  connecting 
U-15.  pin  6,  and  JP-4  at"  A." 

3.  Mount  an  SPDT  switch  on  the  front 
panel.  The  right-hand  side  above  the  power 
switch  is  suggested. 

4.  Connect  the  center  of  the  switch  to  JP-4, 

5.  Connect  one  side  of  the  switch  to  U-15, 
pin  2. 

6*  Connect  the  other  side  of  the  switch  to 
U-15,  pin  6. 

When  the  newly  added  switch  is  in  one 
position,  the  PK-232  will  receive  normally. 
When  it's  in  the  other  position*  all  data 
received  by  the  PK-232  modem  will  be  in- 
verted before  reaching  the  8530.  This  is 
essential  for  receiving  UoSAT  1 1 .  and  you 
will  need  to  make  some  parameter  changes 
to  the  PK-232  as  follows;  MODE  ASCII, 
ABALD  1200,  WIDE  ON,  MFILTER 
$80,  and  AFILTER  ON* 

The  AFILTER  is  only  available  in  PK- 
232  units  with  the  1989  firmware.  If  your 
unit  does  not  respond  to  the  AFILTER  com- 
mand, just  ignore  it.  It  will  still  work  fine 
with  the  UoSATS, 


by  David  Medley  KI6QE 


The  TAPR  PSK  Modem 

This  sophisticated  little  unit  comes  from 
Tucson  Packet  Radio  in  kit  form.  Except 
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Figure  1.  PK-232  mixtificaiionfor  UoSAT-  J I 
telemetry  reception. 

for  a  few  exceptions  noted  below ,  the  instruc- 
tions are  well-documented  and  clear. 

If  you  follow  the  instructions  carefully,  the 
unit  should  work.  However,  there  are  a  few 
points  to  consider. 

Because  all  the  packet  microsats  use 
Manchester  coding  for  the  uplink,  the  left* 
hand  switch  on  the  modem  must  be  *up*  in 
the  man  position. 

Next,  the  loop-back  tests  on  page  40  of 
the  instructions  are  merely  to  confirm  that 
the  Manchester  circuitry  is  functioning. 
Do  not  infer  from  this  test  that  the  loop  must 
lock  at  9600  bps  when  receiving  satellites. 
This  is  simply  not  the  case;  the  loop  always 
locks  at  12.8  kHz  when  in  the  operational 
mode. 

This  misunderstanding  is  compounded  by 
an  error  on  page  4 1  of  the  TAPR  instructions. 
The  sixth  instruction  reads.  "*  With  a  frequen- 
cy counter  at  TP2,  adjust  R80  for  a  reading  of 
12.8  kHz.  * N  As  R80  merely  sets  the  internal 
clock  in  the  modem*  you  can  turn  it  all  day 
without  effecting  the  frequency  at  TP2!!  If 


Mlcroaal 

U0-14 
{UoSAT-14} 

(PACSAT) 


Microsat  Frequencies 

Downlink    Uplink       Comments 

435.070      145  975       9600  bpsFSK  (FMJ  up  &  down 

t200  bps  AFSK  (FM)  up  &  down 
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Mont 
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CW  Beacon 

1200  Dps  BPSK(SS8>  down 

1200  bps  AFSK  {FMViip 


1 200  bps  BPSK  (SSB)  down 

1200  bps  AFSK  (FM  J  up 


you  substitute  R33  for  R80  in  the  instruc- 
tions, all  becomes  immediately  clear.  Do  not 
touch  R80  under  any  circumstances  once  you 
have  set  it  in  accordance  with  the  instructions 
on  page  3  I 

If  you  are  still  having  difficulties  with  these 
adjustments  and  loop-back  tests,  try  changing 
the  4046  PLL  chip  at  U-6.  Of  those  tried, 
Motorola's  4046  chips  have  been  the  most 
successful.  You  can  get  them  from  JIM- 
PAKS,  Radio  Shack,  or  electronic  parts  sup- 
ply houses. 

When  adjusting  the  AFC  "dead  band' 
as  described  on  page  3  L  be  careful  to  get 
this  as  accurate  as  possible,  Remember  that 
the  FT-736  will  track  in  10  Hz  steps,  so  you 
don't  want  the  "dead  band*  to  be  too  wide 
25-30  Hz  has  been  found  to  be  a  good  choice- 
Far  the  FT-726T  this  needs  to  be  wider  to 
accommodate  the  25  Hz  steps.  If  the  mo- 
dem tracks  with  the  tune  indicator  not  cen- 
tered, try  small  adjustments  to  R61  while 
copying  live  data  from  a  satellite,  and  re- 
check  the  "dead  band.''  Best  operation  is 
obtained  when  the  TAPR  modem  loop  is 
properly  centered. 

When  wiring  the  modem,  you'll  be  asked  at 
specific  points  to  decide  whether  your  unit  is 
a  TNC  1  or  a  TNC-2.  The  PK-232  has  the 
same  clock  arrangement  as  the  TNC- 1 .  Espe- 
cially note  page  23  of  the  instructions.  Be 
sure  the  orange  wire  is  connected  to  pad  2  if 
you  are  using  a  PK-232, 

The  interconnection  cables  are  straight- 
forward— if  you  can  call  putting  on  DIN  con- 
nectors and  8-pin  mike  plugs  'straight- 
forward'*!! Follow  the  instructions  for  the 
FT-726R  on  page  44  and  be  sure  you  make  up 
the  cable  to  connect  between  the  modem  TNC 
audio  outlet  and  the  PK-232  radio  outlet. 
When  completed,  you  should  have  the  fol- 
lowing connections: 

1 .  From  TNC  Data  to  the  modem  discon- 
nect. 

2.  From  TNC  Audio  to  the  radio  I  <or  2) 
outlet  on  the  PK-232, 

3.  From  the  VHF  and  UHF  connectors 
on  the  modem,  a  single  6-conductor,  shield- 
ed cable  connecting  to  an  8-pin  mike 
plug  and  a  phone  jack  on  the  front  of  the 
FT-736.  The  connections  for  the  726  are 
similar. 

When  putting  on  these  connectors*  hold 
the  connector  body  in  a  vice,  as  you  need 
both  hands  free  for  the  job.  Avoid  too  much 
heat,  which  can  damage  the  insulating  ma- 
terial on  the  connectors.  If  you  use  the  high- 
quality  DIN  connectors  supplied  by  TAPR. 
the  cable  will  fit  tighdy  inside  the  rubber 
boot.  A  little  petroleum  jelly  on  the  cable 
solves  this  problem  nicely. 

Before  actually  trying  to  receive  live  ma- 
terial off  the  air,  it's  useful  to  try  the  system 
out  with  an  audio  tape.  You  can  get  one 
from  A  MS  AT  at  a  modest  cost. 

The  most  useful  is  one  which  has  ACM 3 
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tclemetr>r  on  one  side  and  Fuji-OSCAR  trans- 
missions on  the  other.  The  AG- 1 3  material  is 
not  germane  to  this  discussion,  but  the  Fuji 
materia]  is  of  considerable  value.  Feed  the 
output  of  the  tape  recorder  directly  to  the 
phone  plug  on  the  cable  going  to  the  modem. 
Fire  up  the  PK-232  and  you  should  be  re- 
ceiving FO-12  material  without  any  trouble. 

The  Right  Settings 

Now  we  are  ready  to  get  on  the  air.  The 
first  thing  to  do  is  to  re-configure  some  of  the 
parameters  in  the  PK-232.  The  following  has 
been  found  successful:  DWAIT  32,  FRACK 
6,  FLLLDLP  ON,  HEADERLN  ON, 
MAXFRAME  2,  PACLEN  32, 
PACT1MINT  10T  and  TXDELAY  64.  On 
the  TAFR  modem,  the  left-hand  switch  is 
*up* "  or  on  MAN,  and  the  next,  center.  Then 
the  next  is  *up'  or  on.  and  the  right-hand 
switch  is  "up"  or  joint.  Set  the  audio  gain 
control  on  the  radio  so  that  the  left-hand  bar 
display  on  the  modem  is  around  the  7th  or  8th 
bar.  Tune  in  the  microsat  downlink  until  the 
right-hand  bar  display  indicates  that  the  loop 
is  centered.  (When  you  were  adjusting  the 
modem,  you  determined  which  bar  would 
indicate  this.)  An  oscilloscope  connected  to 
the  PK-232  is  a  great  help,  and  if  you  have  a 
suitable  one  you  might  consider  leaving  it  as 
pan  of  the  permanent  installation*  I  use  a 
Kenwood  SM-220. 

Put  the  loop-ceniercd  switch  in  the  step 
switch  to  either  USB  or  LSB,  depending  on 
your  receiver  tuning.  Use  whichever  setting 
tracks  correctly.  The  loop  should  remain  cen- 
tered throughout  the  satellite  pass,  and  should 
not  flicker  either  up  or  down.  If  it  does,  your 
"dead  hand"  is  too  wide. 

If  all  is  well,  you  should  now  be  receiving 
the  downlink  perfectly,  First,  try  connecting 
to  your  station  through  either  Pacsat  or  Lusat. 
For  example,  KI6QE  V  LUSAT- L  Keep  the 
transmitter  output  to  20  watts  or  less,  and  use 
the  FM-N  position  on  the  FT-736.  If  you  are 
using  an  FT- 72 6,  be  sure  the  deviation  is  le 
than  3  kHz.  You  should  connect  almost  im- 
mediately. Be  sure  you  are  using  the  correct 
uplink  frequency;  see  the  table.  You  don't 
have  to  track  the  uplink  frequency  for 
Doppler  since  the  microsat  has  sufficient 
bandwidth  to  compensate.  However,  if  you 
are  a  purist,  you  may  want  to  adjust  the  uplink 
frequency  at  the  beginning,  center,  and  end 

the  pass  to  maintain  continuous  connect. 

Now  you  can  try  FO-20,  First,  tune  in  the 
downlink  as  before  on  435.9 10  MHz,  then  try 
to  connect  with  the  Mailbox.  Use  the  callsign 
8JIJBS.  Please  note  that  there  is  no  digipeat- 
cr.  so  do  not  try  to  connect  to  yourself.  It 
won't  work,  When  you  get  the  connect,  wait 
for  the  prompt  JAS> ,  If  you  issue  a  com- 
mand before  this,  you'll  get  frame-reject  re* 
sponses,  and  you'll  have  to  disconnect  and 
start  again.  Pressing  H  will  bring  a  short  help 
screen,  and  you  can  go  from  there. 

All  these  packet  microsats  have  four  uplink 
frequencies.  You  can  select  the  appropriate 
uplink  frequency  in  accordance  with  the  fol- 
lowing formula,  suggested  by  HB9AQZ  to 
avoid  congestion  on  the  uplinks:  L  If  your 
eallsign  ends  in  a  letter  from  A-G;  2.  if  your 
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callsign  ends  in  a  letter  from  H-M;  3.  if  your 
callsign  ends  in  a  letter  from  N-T;  and  4.  if 
your  callsign  ends  in  a  letter  from  U-Z* 

Now,  a  word  about  the  FT-736  radio.  It  has 
a  small  jack  on  the  back  that  short-circuits 
most  of  the  audio  processing  circuitry  This 
data  in/out  jack  is  well  worth  using  for  the 
FM  data  input  from  the  PK-232.  Instead  of 
connecting  from  the  TAPR  modem  to  pin  8 
on  the  mike  connector,  take  it  to  the  sleeve  of 
a  miniature  stereo  connector  and  plug  this 
into  the  above  jack.  Don't  forget  to  include  a 
ground  connection  as  well. 

You  will  be  surprised  at  the  improvement 
in  your  uplink  performance.  Connection  is 
usually  achieved  at  the  first  or  second  at- 
tempt, and  through-put  is  as  good  as  or.  in 
many  cases,  better  than  with  the  local  terre^- 
trial  BBS.  You  can  even  do  better  than  this  by 
taking  this  connection  directly  to  the  junction 
of  R32  and  C39  in  the  TX  unit  of  the  736,  but 
unless  you  arc  willing  to  get  into  your  new 
and  expensive  radio  with  a  soldering  iron,  I 
suggest  thai  you  forego  this  dubious  pleasure, 
and  put  up  with  the  '* substandard " P  perform- 
ance as  described  above. 

The  Software 

A  number  of  packages  are  available.  Most 
of  us  start  with  a  simple  communications  pro- 
gram, such  as  PC -TALK  or  PROCOMM,  to 
interface  the  computer  and  the  PK-232,  This 
is  adequate  and  flexible .  but  you  have  to  set 
things  up  and  remember  key  commands.  PC- 
PAKRATT  from  AEA  conveniently  auto- 
mates most  of  the  functions  you  need,  but  it's 
hard  to  modify,  and  it  hasn't  been  updated  for 
the  latest  developments. 

For  example,  if  you  want  to  use  KISS  or 
some  of  the  newer  commands,  you  have  to 
resort  to  dumb  terminal  mode,  which  has  no 
real  advantage  over  the  simpler  communica- 
tions programs  above. 

A  newer  shareware  program  called  LAN- 
LINK  retains  most  of  the  automation  of  PC- 
PAKRATT  while  keeping  the  flexibility  of 
the  simpler  programs.  You  can  obtain  this 
from  many  BBSs  and  CompuServe. 

The  Quagi  System 

The  installation  described  uses  a  dual 
home-brew  quagi  system  with  2x9  elements 
on  2  meters,  and  2  x  16  elements  on  70cm 
with  auto  tracking,  as  already  indicated.  Oth- 
ers have  obtained  perfectly  satisfactory  oper- 
ation with  vertical  antennas  for  both  transmit 
and  receive.  If  you  choose  to  go  this  nunc,  be 
prepared  to  put  more  RF  power  into  the  an- 
tenna; you 41  need  at  least  100  watts  EIRP,  If 
reliable  performance  is  your  goal,  experience 
indicates  that  perhaps  200  watts  EIRP  is  a 
better  figure, 

Finally,  what  about  all  that  neat  telemetry 
that  pours  onto  our  screens?  What  does  it  all 
mean?  It's  a  running  commentary  on  the 
health  of  the  satellite.  There  are  programs  to 
decode  this  data  into  more  meaningful  num- 
bers. A  program  called  TLMDC  is  available 
from  some  BBS  facilities  as  well  as  from 
AMSAT.  This  decoder  requires  your  PK-232 
to  be  in  KISS  mode  to  operate  properly. 
TLMDC  takes  binary  data  from  the  downlink 


and  writes  it  directly  to  disk,  or  decodes  it  to 
the  screen  or  another  disk  file.  KISS  is  avail- 
able on  all  PK-232  machines.  However,  if 
you  don't  have  the  1989  firmware,  you  need 
to  change  the  following  parameters  to  gel  into 
the  KISS  mode:  KISS  ON,  HPOLL  OFF, 
PPERSIST  ON,  RAWHDLC  ON,  CON- 
MODE  TRANSPARENT,  and  HOST 
ON,  If  you  have  the  1989  firmware  in  your 
PK-232 1  all  you  have  to  do  is  type  KISS  ON 
at  the  CMD  prompt. 

As  soon  as  you  have  entered  diese  parame- 
ters, exit  the  communications  program  and 
bring  up  TLMDC  bv  typing  TLMDC 
COMl:1200,n,8J.  You  will  be  able  to  sec 
the  actual  telemetry  in  meaningful  numbers. 

Another  program,  WHATS-UP,  is  avail- 
able from  Joe  Kasser  G32CZ  at  P.O.  Box 
3419,  Silver  Spring  MD  20918.  It  doesn't 
require  KISS,  having  its  own  communica- 
tions program,  and  it's  probably  the  best  way 
to  go  if  you  are  just  starting  up. 

There  are  two  land-line  BBSs  which  carry 
AMSAT  news  and  the  software  referred  to  in 
this  article.  The  official  AMSAT  board  is 
operated  by  the  Dallas  Remote  Imaging 
Group  at  (214)  394-7438.  In  Southern  Cali- 
fornia, the  California  Astronomers  Group 
has  a  section  in  their  BBS,  phone  number 
(714)  738-433  K  for  AMSAT"  it  carries  the 
same  material  as  the  Dallas  BBS.  I'd  be  more 
than  happy  to  assist  you  with  problems  in 
similar  systems:  you  can  write  to  the  address 
below,  but  please  send  an  SASE  with  your 
request, 

Since  this  article  was  first  prepared  some 
dramatic  new  developments  have  taken  place 
in  the  Mierosat  World.  Both  LUSAT  (LO- 
19)  and  PACSAT  (AO-16)  have  new  BBS 
software  loaded  and  operating.  To  take  ad- 
vantage of  these  very  advanced  technology 
satellites  you  will  need  the  following  soft- 
ware packages  in  your  ground  station.  These 
are  obtainable  from  AMSAT, 

PB-EXE  This  program  allows  you  to  copy 
broadcast  bulletins,  etc. 

PG*EXE  This  allows  you  to  get  a  file  di- 
rectory and  to  up  and  download  files. 

PFHADD.EXE  This  prepares  files  for  up- 
loading. You  cannot  upload  without  first  us* 
ing  this  utility. 

PHS.EXE  This  processes  downloaded 
files  and  allows  you  to  display  their  contents. 

It  is  important  to  note  thai  PC  requires  your 
TNC  to  be  in  the  TRANSPARENT  mode, 
whereas  PB  requires  KISS  mode,  This  causes 
PK-232  users  some  inconvenience  in  switch* 
ing  from  one  program  to  the  other  whereas  if 
you  are  using  a  TNC-2  this  is  not  so. 

This  is  a  fast  developing  field  so  keep  your 
eyes  on  the  AMSAT  Bulletin  Boards,  In  par- 
ticular,  watch  the  75-meter  nets  on  Tuesday 
evenings  on  3.840  kHz. 


David  Medley  KI6QE  was  first  licensed  in 
Australia  as  VKSMJ  in  the  '30s.  He  emigrat- 
ed to  this  country  with  his  family  in  the  early 
*6Qs  to  work  for  the  Collins  Radio  Company 
in  Dallas,  Texas.  Me  retired  in  1987,  You  may 
contact  him  at  1450  Bayview  Heights  Drive, 
Los  Osos  CA  93402.  Again*  please  include  an 
SASE. 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller 

REP-200  REPEATER 

A  premium  repeater  with  auto  patch  arid  many  versatile  dtmf 
control  features  at  tess  than  many  charge  for  a  bare-bones 
repeater! 

We  don't  skimp  on  rt  modules,  erther!  Check  the  features  on 
R144  Receiver;  for  instance:  GaAs  FET  front-end,  helical 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w/t  only  $1295! 


-  Available  for  the  2M>  22DMKZ,  44uMKz.  902MHz  bands. 
FCC  fype  accepted  (vhf  and  uhf  commercial  bands). 

•  Rugged  exciter  and  PA.  designed  for  continuous  duty, 

-  Powfif  output  15^ 8W  (25W  option)  on  2M  or  hi-band;  15W  on  22GMHz;  10W  on 
uhf  or  902MHz. 

,  Accessory  addon  PAs  available  with  power  levels  up  to  100W 

-  Six  courtesy  beep  types,  including  two  pleasant,  sequential  multi-tone  bursts, 

-  AUTOPATCH.:  erther  open  or  closed  access,  toll-call  restrict,  auto-cfisconnect. 

-  Reverse  Autopatch.  two  types:  auto-answer  or  ring  tone  on  the  air. 

•  DTMF  CONTROL  over  45  functions  can  be  controfed  by  touch-tone.  Separate 
4-d>grt  control  code  for  each  function,  plus  extra  4-tf ro.fi  owner  password. 

■  Owner  can  inhibit  autopatch  or  repeater,  enable  either  open-  or  closed-access 
for  repeater  or  autopatch.  and  enable  loi  calls,  reverse  patch,  kerchunk  Filter, 
site  alarm,  aux  rcvr.  and  other  options,  JnckxSng  two  auxiliary  externa!  droits, 

-  The  cwid  message,  dtmf  cominand  codes,  and  owner-specdied  default  parame- 
ters for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory. 

-  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can 
all  be  changed  at  any  time  by  ovvner-password-protected  dtmf  commands. 

-  Many  butll-in  diagnostic  &  testing  functions  using  microprocessor. 

-  Color  coded  led  s  Indicate  status  of  all  major  functions. 

-  Welded  partitions  tor  exciter,  pa,  receiver,  and  controller.  PEM  nuts  hold 
covers. 

•  3-1/2  inch  aluminum  rack  panel,  finished  in  eggshell  whrte  and  black. 

-  Auxiliary  receiver  input  for  independent  control  or  cross  linking  repeaters. 

REP-20QV  Economy  Repeater  Kit.  As  above,  except  uses  COR-4 
Controller  without  DTMF  control  or  autopatch.  Kit  only  $795. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC. 

FM  EXCITERS:  kits 
$99rw/t$l69.  2W  contin- 
uous duty    TC'XO  &  xtal 
oven  options  available. 
FCC  fype  accepted  (or 
com't  uhf&  hi  bands. 

-  TA51  lor2M.  15CM74, 
220MHz. 

-  TA45t  for  ufrif. 
.  TA901  for  902  928MHz. 

(0.5W  out;  w/t  only). 

-  VHF  &  UHF  AMPLIFIERS. 
For  tm,  ssb,  aiv   Output 
from  tOW  to  lOOW.  Several  models,  kits  starting  at  $79. 

FM  RECEIVERS:  kits  St 39.  w/t  $169, 
.  R144-R220  FM  RECEIVERS  for  2M. 

I5CM74,  or  220MHz.  GaAs  FET  front 

end,  0.i5uVsensrt)vrty}  Both  crystal  4 

ceramjc  if  fitters  plus  helical 

resonator  front  end  for  exceptional 

selectivity:  >  1 0OdB  at  i  1 2kHz  (best 

available  anywhere!)  Flutter-proof 

hysteresis  squelch;  afc  tracks  drift. 

-  R451  UHF  FM  RCVR,  similar  to 

above 

-  R901  9Q2-928MHz  FM  RCVR. 
Triple  conversion,  GaAs  FET  front  end. 

-  R76  ECONOMY  FM  RCVR  tor  6M,  2M.  220MHz,  w/0  helical  res.  or    J 
afc.  Kits  S 129. 

.  R1 37  W6ATHEH  SATELLITE  RCVR  for  1 37  MHz.  Kit  $129.  w/t  $189. 


ACCESSORIES 


TIM  SUB  AUDIBLE  TONE 
DECODER/ENCODER  kit  Adjustable 
for  any  tone,  Designed  especially  for 
repeaters,  with  remote  control 
activate/deactivate  provisions £24 


COR-3  REPEATER  CONTROLLER  Kh 

Features  adjustable  tail  &  time-out 
I nnersr  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier , ,$49 

CWID  Nit,  Diode  programmed  any  time 
in  the  field,  adjustabfe  tone,  speed,  and 
timer,  to  go  with  COR-3  .„„ . $59 


COR-4  tit  Compete  COR  and  CWID 
an  on  one  board  for  easy  construction. 
CMOS  logic  for  low  power  rx*nsumptkjn 
Many  new  features.  EPROM  pro- 
grammed; specify  call ,.,..$99 


TP-2  TOUCH-TONE  DECOOERyCON- 
TROLLER  k  I  Full  16  digits,  with  toll-call 
restrictor,  programmable.  Can  turn  5 
functions  on^c-ft  Great  for  selective  call- 
ingj  tool T, ,.....„ ,+.,..$79 

AP-3  AUTOPATCH  krt.  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
&  phone  line  remote  control  are  std  ,  $79 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit  Use  with  above  for  simplex 
operation  using  a  transceiver  $39 


MO-202  FSK  DATA  MODULATOR 
Run  up  to  1200  baud  tfigttaJ  signals 
througn   any   fm  transmitter   with   full 
handshakes.       Radio    folk    computers, 

telemetry  gear,  etc - ..$39 

0E-2Q2  FSK  DEMODULATOR  kit  F« 
receive  end  of  link. ..$39 

9600  BAUD  DIGITAL  RF  LINKS,  Low- 
cos  I  packet  networking  system, 
consisting  of  new  MO- 96  Modem  and 
special  versions  of  our  220  or  450  mHz 
FM  Transmitters  and  Receivers,  inter- 
face directly  with  most  TNC's.  Fast, 
diode  switched  PA's  output  1 5  or  50W 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 

of  comparable  units! 

LNG-(*)         ~~ 

ONLY  $59 

FEATURES: 

-  Very  low  noise:  0.7dB  vhf.  0.8dS  uhf 

*  High  gain;  ?3-20dB,  depends  on  freq 

-  Wide  dynamic  range  -  resist  overload 
■  Stable:  low-feedback  dual-gate  FET 

•Specify  tuning  range:  25-30,  *6-56.  137-150, 
15Q-T72,  21&230,  4QO470.  Qr8Q0-9G0MHL 

LNW-(*) 

MINIATURE 

GaAs  FET 

PREAMP 

ONLY  $£H YkH,  $39  wjvvd/WBtod 

-  GaAs  FET  Preamp  similar  to  LNG, 
except  designed  for  low  cost  &  small 
size.  Only  5/8"W  *  1-5/8'L  x  3/4'H, 
Easily  mounts  in  many  radios. 

*  Specify  tuning  range:  25-35.  35-55.  55-90. 
9Q-t2Q,  1  20. 750,  150-200,  200-270,  OT  400-500 
MHtL 


LNS-(*) 

IN-LINE  PREAMP 


ONLY 


Aft.. 


-  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  Line  during  transmit. 
Use  with  base  or  mobile  transceivers  up 
to25W.  Tower  mounting  brackets  ind 

*$pec*Y  JUnwig  range.  120-175.  200-240,  or 
4&SOOMHL 


HELICAL  RESONATOR 
PREAMPS 

Preamps  with  3  or  4  section  helicaf 
resonators  reduce  in  term  od  &  cross- 
band  interference  in  critical  applications. 
MODEL  HRG-f  )t  $49  vhf,  $94  uhf. 
'Specify     tuning     mnge:      142-150,      150-  162r 
JB2-174.  213-233,  420-450,  450-470. 


RECEIVING 
CONVERTERS 

Low  noise  conveners  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver  Choice 
of  tat  with  case  &  BMC  jacks,  kit  with  peb 
only,  or  w/t  unit  in  a  case. 
Request  catalog  for  complete  listings. 
VHF  input  ranges  avail:  136-138, 
144-146.    145-147,    146-146:    kit    less 

case  539.  kit  w/case  $59.  w/t  m  case 
S69. 
UHF    input    ranges     avail:     432-434 
435-437,  435.5-437  5;  kn  Jess  case  £49. 
kit  w/case  $69,  w/t  in  case  $99, 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.  Models  to 
convert  1 DM  ssbr  cwr  fm,  etc  to  2M,  432. 
435,  and  for  atv.  1 W  output. 
Kit  only  $79.  PA's  up  to  45W  available. 
Request  catalog  for  complete  listings. 


OUR  29TH  YEAR! 


For  complete  info,  call  or  write  for  FREE  40-page  catalog. 

Sand  52  for  overseas  air  mail.    For  casual  tntcrosl.  Check  reader  service;  allow  3-4  week*. 

Order  by  mail,  fax,  or  phone  (9-12, 1-5  eastern  time) 

Min.  $3  S&H  Charge  for  first  pound  plus  addl  weight  &  ins. 

Use  VISA.  Mastercard,  check,  or  UPS  C.O.D.  {S3  fee). 


mironics,  inc 

65  MOUL  RD.  -  HILTON  NY  1 4468-9535 

Phone:  716-392-9430  -   FAX:  716^392-9420 
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Number  5  on  your  Feedback  card 


Weather  Satellite  Reception 


Dust  off  your  unused  scanner. 


by  John  E.  Hoot  N6NHP 


A  number  of  years  ago  I  be- 
came  interested  in  receiving 
images  from  weather  satellites. 

There  are  plenty  of  articles  on 
this  topic,  and  manufacturers  of 
inexpensive  computer  systems 
for  displaying  vivid  Earth  im- 
ai!cs.  hut  few  tips  on  receiving  the 
birds.  After  reading  some  of  the 
NASA  and  NO  A  A  specifications 
from  the  satellites,  I  concluded 
that  none  of  my  current  gear  was 
going  to  be  satisfactory. 

Circumpolar  Satellites 

Polar  orbiting  satellites  broad- 
cast FM  signals  on  frequencies 
between  137  MHz  and  138  MHz. 
The  problem  for  me  was  that 
these  satellites  have  a  total  devia- 
tion of  30  kHz.  Then,  add  to  this. 
±3  kHz  of  Doppler  and  transmit- 
ter stability  guaranteed  to  about 
±3  kHz.  I  figured  I  needed  an  IF  about  42 
kHz  wide  to  do  the  joh+ 

The  calculated  IF  bandwidth  meant  that  my 
NBFM  receivers  would  be  badly  over -deviat- 
ed. Any  signal  audio  would  be  badly  distorted 
and  break  up.  With  WBFM  equipment,  the 
weak  signals  would  be  lost  in  the  noise*  De- 
spite the  analysis,,  my  curiosity  led  me  to  set 
my  NBFM  scanner  to  listen  for  the  satellites. 

As  my  analysis  predicted,  when  I  got  the 
signal,  it  was  over-deviated.  The  brighter  the 
image  transmitted,  the  higher  the  modulation 
index  and  the  noisier  the  signal.  Bui  there  was 
enough  promise  in  that  to  get  me  thinking, 

IF  Discovery 

I  tuned  a  better  receiver  up  to  the  same 
frequency,  and  to  my  surprise,  the  audio  was 
worse.  After  some  reflection,  and  a  little  time 
with  a  scope  on  the  bench,  1  had  the  answer. 
The  sharper  IF  filters  in  the  good  radio  Were 
attenuating  the  wide  signal  more  than  the 
cheap  scanner  I  used  initlallv .  I  sat  down  with 
a  block  diagram  of  the  scanner  to  see  what  I 
could  do  to  w  iden  the  IF  for  weather  satellite 
work.  The  problem  turned  out  to  be  pretty 
easy  to  solve.  I  discovered  that  with  a  little 
work,  most  synthesized  scanners  can  be  mod- 
ified to  perform  well  as  weather  satellite  re- 
ceivers. 

Figure  I  shows  how  most  modern,  key- 
board programmable  NBFM  scanners  have 
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Photo  A  With  a  little  work*  you  can  modify  a  used  scanner  to  pick  up 
the  weather  satellites. 


Photo  B.  Tfie  Uniden  BC-I45  scanner  mini- 
fied for  weather  satellite  receive, 

been  designed .  You  can  often  pick  Up  a  work- 
ing unit  at  a  swap  meet  for  under  $75 .  A  new 
unit  may  only  set  you  back  $125.  And,  as  I 
indicated ,  it  only  takes  a  little  work  to  make  it 
perform  as  well  as  dedicated  satellite  receiv- 
ers that  cost  five  to  ten  times  as  much.  It's 
best  to  convert  a  lower-cost  scanner  with  just 
NBFM  capability  since  the  more  expensive 
units  already  have  wideband  FM  (although 
they  are  too  wide)  and  will  not  perform  well 
after  modification.  If  your  scanner  already 
has  wideband  FM  capability,  just  add  a  good 
preamp  for  reasonable  performance. 

The  Scanner  Modification 

Most  scanners  are  dual -conversion  receiv- 
ers. They  have  two  RF  front  ends:  one  dedi- 
cated to  UHF  reception  and  the  other  to  VHF 
reception  (see  Figure  1).  After  the  RF  stages, 
both  signals  are  mixed  with  signals  from  the 


PLL-controlIed  oscillator  to  pro- 
duce a  10.7  MHz  IF  signal , 
Using  an  analog  multiplexer. 

the  microprocessor  selects  which 
of  the  mixer  outputs  to  feed 
through  to  the  rest  of  the  receiver. 
Since  we  are  only  interested  in 
1 37  MHz  signals,  we  only  need  to 
worry  about  the  VHF  section* 

Typically,  the  scanner  uses  a 
simple  crystal  filter  at  10.7  MHz. 
Check  the  specifications  of  your 
unit's  filter;  refer  to  the  pan 
number.  Most  of  these  crystals 
are  designed  for  WBFM  gear, 
so  they  will  have  a  3  dB  band- 
width of  ±120  kHz.  As  long 
as  the  filter  has  a  bandwidth 
of  ±25  kHz  or  more*  you  won't 
need  to  replace  it.  If  you  do 
have  to  replace  it,  you  can  easily 
find  a  replacement  in  a  junk  FM 
broadcast  receiver  or  you  can 
order  one  from  an  electronic  supplier  for  a 
few  dollars.  Suitable  units  include  Tokyo 
America  SM07M3-AO-20  from  Digi-Key 
for  $2. 10, 

After  the  first  IF,  the  receivers  will  have  a 
second  local  oscillator  that  will  mix  the  10.7 
MHz  down  to  455  kHz.  After  the  second 
mixer*  you'll  find  a  455  kHz  ceramic  lattice 
filter-  This  component  narrows  the  bandpass 
of  the  FM.  These  filters  typically  are  ±10 
kHz  with  very  sharp  skirts.  If  the  First  IF 
crystal  filter  is  narrow  enough,  this  filter  can 
be  removed  and  replaced  with  a  small  value 
(0.01  (iF)  bypass  capacitor.  Alternatively, 
you  may  wish  to  replace  it  with  a  wider  ce- 
ramic filter.  Suitable  units  include  MuRata 
Erie  CFM455A  for  about  $13, 

As  a  specific  example,  I've  modified  a 
Uniden  BC-145  scanner.  The  455  kHz  ce- 
ramic filter  is  a  Murata  SFR-450D.  It's  an 
orange  colored  device  labelled  "part  number 
FT-2'/  sitting  next  to  the  MC3359P  IC.  1 
removed  this  filter  and  replaced  it  with  the 
0.01  [iF  capacitor  as  shown  in  Figure  2.  If 
you  have  trouble  finding  which  are  the  in  and 
out  leads  for  you  filter,  just  trace  the  leads 
from  pins  3  and  5  (input  and  output)  of  the 
MC3359P. 

Sweeping  Up 

Once  you  have  replaced  or  bypassed  the 
second  IF  filter,  you  will  need  to  realign  the 
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The  Morse  Machine  has  all  the  features 
you've  been  asking  for  in  a  high  perform- 
ance keyer  like  2-99  WPM  speed  selection 
and  over  8.000  characters  of  memory  that  can 
be  stored  in  20  memories.  The  20  memories 
are  soft  partitioned  so  that  your  stored  mes- 
sages may  be  as  short  or  long  as  you  like. 
Memory  can  be  expanded  to  hold  up  to 
36,000  characters.  Of  course,  all  memory  is 
backed  up  by  an  internal  lithium  battery  so 
that  once  a  message  is  loaded,  it  will  stay 
there  until  you  write  over  it 

Whether  you're  an  expert  or  a  novice.  The 
Morse  Machine  has  three  ways  to  help  you 
improve  your  code: 

•  A  proficiency  trainer,  the  same  as  the  one 
used  in  the  Morse  Mat  ic,  allows  random 

code  group  practice  with  steadily  increasing 


•  A  random  word  generator  that  randomly 
generates  4-letter  words  for  a  more  realistic 
practice  session. 

•  Dr.  QSO  (tm)  QSO  simulator  based  on  our 
program  for  the  Commodore  M  computer 
You  can  call  other  stations,  answer  a  CQ,  or 
just  sit  back  and  listen  to  realistic  QSOs 
very  much  like  those  you  would  hear  on-the- 
air. 

The  Morse  Machine  is  a  full  featured  keyer 
for  the  serious  con  tester,  with  automatic  serial 


number  insertion  and  incrementing  in  any 
memory  message.  You  can  use  the  front 
panel  knob  to  adjust  your  sending  speed  or 
enter  a  precise  speed  with  the  keypad,  tog- 
gling between  the  two  at  any  time.  Exchan- 
ges can  be  speeded  up  by  having  parts  of  your 
message  sent  at  a  higher  speed.  You  can  also 
add  remote  switches  for  4  oj'  the  memories  so 
that  you  can  instantly  send  your  responses  or 
call  CQ, 

A  computer  can  be  interfaced  to  The  Morse 
Machine  through  its  RS-  232  compatible  I/O. 
Any  front  panel  function  may  be  programmed 
by  the  computer  This  makes  loading 
memories  as  simple  as  typing  them  in  from 
your  keyboard-  The  Morse  Machine  can  dis- 
play your  random  code,  or  Dr.  QSO  practice 
sessions  on  the  computer  screen. 

The  Morse  Machine  can  be  programmed  to  be 
an  automatic  beacon.  This  can  be  used  to 
automatically  repeat  a  Morse  (or  RS-  232 
ASCII)  message  at  a  programmed  interval  of 
I  to  999  seconds. 

See  your  AEA  dealer  today  for  a  demonstra- 
tion of  The  Morse  Machine  or  contact: 

Advanced  Electronic 
Applications,  Inc. 

P.O.  Box  C-2 1 60  Lynnwood,  WA  98036 

206-775-7373 

CIRCLE  55  ON  READER  SERVICE  CARD 


V 


IDTMH*  FILTER 


*53%H*  FILTER 


FILTER 


UHF   UF 
AMP. 


UHF  MtXER 


UyLTlRLIfP 


FILTER 


._-    zr 


»"«"    WtXER 


10  TMHt  l-F 


I 


433  UHt  1- 
yilER 


V 

i 

•IS  Mil    l-F 

2*i! 

L0 


AMP 


I 


PLL  VtO 


CONTROL 
«iCR0P«OCES50*« 


0<5PL*Y 


KEYBOARD 


TOP  VIEW  o 

if  PC  Board 

:         • 

|0.0l/ 

*<• 

■ 
I 
I 
■ 
■ 
1 
1 

Remove  filter  FT2 
ond  replace  with 
0.1  uF  capacitor 

1/- 

1 
1 

1 
■ 
I 

as  shown 

•    • 

< 
1 

■ 

■ 

■  % 
■ 

■ 

FILTER 
^FT2 

Figure  L  Generic  FM 

receiver,  If  you  have  a  sweep  generator,  you 
cun  set  the  bandwidth  to  +22  kHz.  and  adjust 
the  IF  transformers  for  flat  response  over  the 
pew  passbamf « 

If  you  don't  have  a  sweep  generator,  do  not 
despair.  Get  a  2  meter  handheld  and  run  it 
into  a  dummy  load  near  the  scanner.  Since 
every  scanner  I  have  seen  that  covers  137 
MH/  FM  also  covers  2  meters,  you  can  use 
the  HT  as  a  signal  generator.  Program  the 
handheld  in  kHz  steps  to  144,500  MHz 
through  144.550  MHz.  Stepping  through  the 
memories  while  transmitting  is  nearly  as 
good  as  <i  sweep.  You  do  not  even  need  a 


scanner  block  €l tag  ram. 

scope.  An  RF  voltmeter  or  oscilloscope 
connected  to  pin  5  of  the  MC3359P  is  good 
enough  for  the  alignment.  Again  adjust  the 
IF  for  a  flat  response  across  the  desired 
passband,  In  the  case  of  the  Uniden  BO  145, 
just  tune  L5  and  L6  in  the  first  IF  stage 
slightly  until  you  achieve  the  desired  hand- 
width. 

After  the  adjustment,  you  should  find  that 
the  satellites  give  good  clean  signals  through- 
out their  passes.  Also,  the  scanner  still  func- 
tions reasonably  well  with  NBFM  signals. 
since  a  strong  signal  will  force  out  adjacent 
signals. 


Figure  2.  Pinout  of  the  Murata  SFR-450D 

filter  showing  the  in  and  out  pins.  Remove  the 
filter  and  replace  with  a  0.0 1  [lF  capacitor 
where  shown. 

You  can  also  receive  WEFAX  from  GOES 
and  METEOSAT  geostationary  weather 
satellites  by  using  a  converted  scanner  with  a 
1691  MHz  to  137  MHz  downconvcrier. 

If  you 're  tired  oflistening  to  police  calls,  or 
have  a  dusty  scanner  lying  around,  put  it  to  a 
new  use.  Spend  an  hour  on  this  project,  and 
be  ready  to  chase  down  some  impressive 
satellite  images.  [Ed.  Note;  A  completely 
nnxlified  and  aligned  Uniden  BC- 145  scan- 
ner as  well  as  a  lineup  of  IBM  PC  interlaces 
and  programs  for  FAX,  RTTY,  SSTV  and 
weather  satellite  receive  are  available  from 
(he  author.  ] 


John  E.  Hoot  N6NHP  mar  be  reached  at 
Software  Systems  Consulting.  150  Avenida 
Cahrillo-C,  San  Clememe  CA  92672.  Tele- 
phone (714)  498-5784. 


MADISON  •  •  •  SHOPPER 


CALL  FOR  ORDERS:  1  (800)231-3057 

1  (71 3)  729-7300  or  729-8800 
FAX  1  (71 3)  358-0051 


ALL  ITEMS  ARE 

GUARANTEED  OR 

SALE  PRICE 

REFUNDED. 


l\Bl  IWUUU    *mwv*    +    +    +    +    +    +    *+9**mvm -     ■---*****■***   WCtll 

I    K^Tk^I   MM        I   \mJ0  ™  £,  "  f^      I        ■       ■       ■        ■       ■       m       m       m        m        m        k        a       -m       4       *       J       *■■       ■       ■*      f      ■.«      »■---■    -f       ■*-<--■      ■      S     *      ■       ■       V    V/m'    ' 

ICOM . . . . Call 

Yaesu  FT-41 1 E,  FT-470 -  Call 

Penta  572B , . .S59.00 

Penta  3  500Z. .  $94,00 

8313P-PL259  Silver  Plate  (Amphenol) $1.25 

ALLGON  2M,  5/8  Mag.  Mount,  Complete ,  .$25.00 

Receiving  Tubes .$1.00-5.00 

600  Ohm  Headset,  Cord.  Plug , . , . .$29.95 

.0015  /if  10  KV  Axial ..,,♦, $1.95 

Ameco  Books.  Hi-Pass  Filters, Call 

1000s  of  Meters,  Transformers,  etc, Call 

Copper  Clad  Epoxy  Boards,  17"  x  12\  ........ $4,00 

POLICIES 

Minimum  order  $10.00.  Mastercard  VISA,  or  COD.  All  prices  FOB 
Houston  except  as  noted,  Prices  subject  to  change  without  notice. 
Items  subject  to  prior  sale.  Call  anytime  to  check  the  status  of  your 
order,  Texas  residents  add  sales  tax.  All  items  full  factory  warranty  plus 
Madison  warranty. 
Family  Owned  Since  1956. 


12310  ZA VALLA  STREET  •  HOUSTON.  TEXAS  77085 


CIRCLE  25  OH  READER  SERVICE  CARD 

14    73  Amateur  Radio  Today  •  March,  1991 


GAP  Airwaves  expands  its  Service 

to  Include  2m  and  6m  with  the 

CHALLENGER  DX-V  &  DX-VI 

Unique  Multiband  Antennas  that  Utilize  the  Patented 
GAP  Elevated  Launch  Technology 

The  Revolution  in  Antenna  Design 


That. . . 


•tUi3sMrtQi3fc:2S!Ht 

■  *  l         -     *  h 


*  his^Mpportagi.'fropa    ^ 
art  ft  31  tot  hi0 


Challenger  DX-V  SI  93* 

Total  bandwidth  on 
40,20.15,  ttU,  2  meters 
80  KHz  on  60  meters 


but  has  NO!!! 


■ 

•ft* 

*Tmforme5 

■Balm 

•Restats 

•orftaetadfetors 


Challenger  DMI  $219' 

Total  bandwidth  on 
40.20, 15. 1M0,  h,l  nwtora 
^    130  KHz  on  80  meters 


Best  ol  all  the  ENTIRE  antenna  is  always  active!! 


To  Order  Call— (407)  778-3728 

"Plus  shipping  and  handling     r~ 
Florida  residents  add  6H  tax 


ANTENNA  PRODUCTS 
6010—  Bldg  J 
N.OId  Dixie  Highway 
Vero  Beach  Ft  32967 
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STARTEK 


•  8  DIGITS 

•  2  GATE  TIMES 

•  ALUMINUM  CABINET 

•  AC  •  DC  •  BATTERY 

•  FULL  YEAR  WARRANTY 

Absolutely  the  best  values  in  the  frequency  counter  industry.  Choose 
either  the  STARTEK  Model  1500A  or  the  T500HS  for  finding  and 
counting  RF  frequencies  from  1  to  1500  MHZ  (1 .5  GHZ).  The  1500HS 
is  the  same  size  and  has  the  same  features  as  the  1500A  but  in 
addition  contains  Monolithic  Microwave  Integrated  Circuit,  Low 
Noise  Amplifiers  which  provide  an  "ULTRA  HIGH  SENSITIVITY" 
signal  input.  The  1500A  can  be  purchased  without  the  custom  Nl- 
CAD  batteries  and  AC  adaptor,  the  1500HS  is  priced  complete.  Both 
counters  can  be  powered  by  9-12  VDC,  an  AC  adaptor  or  internal 
NI-CAD  batteries.  The  excellent  HF  to 
UHF  sensitivity  of  these  instruments 
makes  them  ideally  suited  for  use  with 
an  antenna  to  find  and  display  transmit 
frequencies  from  handheld,  fixed  and 
mobile  radios  such  as;  police,  ham. 
surveillance,  phone,  marine,  aircraft,  etc. 
They  can  be  used  with  the  model  #DC- 
10  Probe  to  measure  computer  clocks, 
oscillators,  etc. 


INTERNATIONAL,  INC. 

-1500  MHZ 


FBEoulNc^6uNrr 


MADE  IN  USA 


1 ,5  GHZ 

HIGH  SENSimtTY  RF  CWMTgR 


nw.l    uh; 


FREQUENCY 


TYPICAL  INPUT  SENSITIVITY 
IN  MILLIVOLTS  RMS 


ISOO.ODOO 


1,5  GHZ   COUNTER 
1500  A 


HANGE -K 


ISDD.0D0D 


fSWHS 


1 0-600  MHZ 
150  MHZ 
BOO  MHZ 

1.3  GHZ 


1500A 

5-30  mV 

8mV 

50  mV 

250  mV 


1500HS 

<1  mV 
.5  mV 
3  mV 

15  mV 


OATf 


P  iV>> 


a#i 


*&<**• 


*c  . 


#1500A    1  -1500  MHZ  Frequency  Counter  Only $99.95 

#BP-15    Custom  Internal  NI-CAD  Pack  (Installed) 20.00 

#AC-15   1 10  VAC  to  9  VDC  Adaptor/Charger 


iBi*i*"i>" 


9.00 


StMtTtKK 

-T-trfftlTfMl     <M 


#1500A/C 
#1500HS 

#TA-90 
»<M0 


SlANTF* 


Counter  Including  NI-CAD  Pack  4  AC  ADP.*.,. 128.95 

HI-SENS  Counter  Inc.  NI-CAD  Pack  and  AC  ADP. . ,,169.00 


Telescoping  BNC  Antenna,  General  Usage 
Probe,  50  OHM,  1 X,  3  Ft.  Cable 


12.00 

.,20,00 


MODEL  DT-90  DRAM  TESTER 

The  DT-90  is  a  new,  compact  memory  IC  tester  that  can  READ/WRITE 
FUNCTION  TEST,  VOLTAGE  TEST  and  MEASURE  THE  SPEED  of  1  MEG 
x  1,  256K  x  1  and  64K  x  1  Dynamic  RAMS.  LED  indicators  show  3  Vcc 
TEST  VOLTAGES  and  a  RED/GREEN  LED  Hashes  when  test  is  running 
then  indicates  PASS  or  FAIL,  A  switch  is  provided  to  continuously  cycle 
a  test  if  desired.  The  DT-90  is  housed  in  a  rugged  aluminum  cabinet  3.4" 
W  x  3.8"  HxV'D.  Two  ZIF  TEST  SOCKETS  are  provided  for  the  IC  under 
test.  The  unit  is  powered  by  a  110  VAC  to  9  VDC  @  300  mA  adaptor  which 
is  included.  The  DT-90  is  sold  in  KIT  FORM  with  complete  assembly 
instructions  or  FACTORY  ASSEMBLED,  calibrated  and  tested. 


MODEL  DT-90-CK 

$89 "EL 

^  V  w       Form 


MODEL  DT-90 
(44  Q 00  Factory 
^115/       Assembled 


MADE  IN  USA 


TOLL  FREE  ORDER  LINE 

800-638-8050 

FOR  INFO  PLEASE  CALL  (305)  561-2211 


STARTEK  INTERNATIONAL,  INC. 

398  NE  38TH  ST.,  FORT  LAUDERDALE,  FL  33334 
PHONE:  (305)  561-2211  FAX:  (305)  561-9133 


ORDERS  TO  US  &  CANADA 

ADD  5%  S/H  ($4  Mm..  $10  Max.} 

FL  RES.  ADD  SALES  TAX,  COD  $3.50 


MasterCard 


j 


VtSA 
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Choice  Selection. 


Now  you  can  have  it  all!  Tbke  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment  Astonishing  Accuracy  Instant 
Programming,  Unequaled  Reliability;  and  add  full  spectrum  tone  versat3ity 
muM-tone  capabBity  without  diodes,  a  reptogrHmmabte  memory. . .  Its  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standard  CTCSS  E1A  tones  do  not 
suit  your  taste,  select  any  32  tones  of  voir  liking  from  15.GHz  to 
255.0Hz,  And  if  you  change  your  mind,  no  problem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  programmer, 
or  at  our  factory  for  free  'tour  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  therek  no  fussing  with  counters  or  other 
test  equipment 

Call  today  toll-free  and  find  out  mure  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  don't  forget  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches. 

Its  all  brought  to  market  by  the  people  who  introduce  the  fresh- 
est ideas  in  tone  signalling,  and  of  cotffse  our  customary  same  day 
shipping  and  one  year  warranty  apply 


TS-32P  CTCSS  ENCODER-DECODER    Based  on  the  time  proven 
TS-32,  the  industry  standard  for  over  a  decade.  The  TS-32P  gires  *ou 

the  added  versatility  of  a  custom,  changeable  memory  base.  A  low  price 
of  $57*95  makes  it  an  even  sweeter  deal. 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder,  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550,0Hz.  Price  b  $28,95, 

SS-32SMP  SUB-MINIATURE  ENCODER    Our 
smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy'  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  lias  precious  little 
space  inside.  At  $27,95,  the  price  is  small  too. 

HHP-1  HANDHELD  PROGRAMMER    For 

programming  the  32  memory  locations  in  any  of 

our  new  programmable  products,  including  our 

SD-1O0O  Ttoo-Tone  Sequential  decoder.  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  from  15,0  to 

6550.0  Hz  in  J  Hz.  increments.  Price  is 

$199.95. 


COMMUNICATIONS  SPECIALISTS,  INC, 

426  Ufest  Tift  Avenue  •  Orange,  CA  926654296 
Local  (714)  99&-3021  •  FAX  (714)  974-3420  •  Entire  USJV.  1-800-854-0547 

CIRCLE  10  OH  READER  SERVICE  CARD 


Feedba ck 


In  our  continuing  effort  to  present 
the  best  in  amateur  radio  features 
and  columns,  we  recognize  the 
need  to  go  directly  to  tne  source — 
you,  the  reader.  Articles  and 
columns  are  assigned  feedback 
numbers,  which  appear  on  each  ar- 
ticle/column  and  are  also  listed 
here  These  numbers  correspond 
to  those  on  the  feedback  card  oppo- 
site this  page.  On  the  card,  please 
check  the  box  which  honestly  rep- 
resents your  opinion  of  each  article 
or  column, 

Do  we  really  read  the  feedback 
cards?  You  bet!  The  results  are  tab- 
ulated each  month,  and  the  editors 
take  a  good,  hard  look  at  what  you 
do  and  don't  like.  To  show  our  ap- 
preciation, we  draw  one  feedback 
card  each  month  and  award  the 
lucky  winner  a  free  one-year  sub- 
scription (or  extension)  to  73, 

To  save  on  postage,  why  not  fill 
out  the  Product  Report  card  and  the 
Feedback  card  and  put  them  in  an 
envelope?  Toss  in  a  damning  or 
praising  letter  to  the  editor  while 
you're  at  it.  You  can  also  enter  your 
QSL  in  our  QSL  of  the  Month  con- 
test .  All  tor  the  towk  tow  price  of  25 
cents! 

Feedback*    Title 

1  Letters 

2  Never  Say  Die 

3  QRX 

4  Packet  with  the  Microsats 

5  Weather  Satellite 
Reception 

6  The  Desert  Voices  Project 

7  Elementary  Mode  S 

8  Touch-Tone  Activated 
Scanner 

9  Review:  ICOM  IC-970H 

10  Review:  Skymoon 
Software 

11  Two  Meter  EME  Primer 

12  Hams  in  Space! 

13  Homing  In 

14  RTTY  Loop 

15  Above  &  Beyond 

16  Hamsats 

17  New  Products 

18  ORP 

19  Barter'n'Buy 

20  Hams  with  Class 

21  ATV 

22  Ask  Kaboom 

23  DX 

24  73  International 

25  Updates 

26  Special  Events 

27  Dealer  Directory 

28  Random  Output 

29  Propagation 

30  Ham  Help 

31  Circuits 


Short  Mu  Hi  band  Dipole-V-Sfopers 


Ready  lo  IV 
Fastest  Install 
QaaaFeed 
aOOOVlosul 


Tough 

FleiibJe 

KlnM-Proof 


Full  Legal  Power 
No  Lossy  Traps 
Low  Noise 
Never  Corrode 

95 


Q§Y-  $49.95  to/. $5 9.9: 

S0-J0  51  &.  loo*       MJ6&-JO       jG2fi.»oB£ 

Fq&v  AtwnWed  wrirfe  Teefa  Visual  Si.  Slarcoa  AdepKT 


Add  S5  Km*  *  Handtiflg 
Fer  Tech  Inf opsck  scod  Si 


v. 


Order  Hoc- Line: 

°800-926-7373 
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1990  CALL  DIRECTORY 

(OH  Microfiche) 

Call  Directory  $10 

Nam©  Index 10 

Geographic  Index 10 

AH  three  —  $25 

Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral.  Virginia  23117 
703:  894-5777         80Q:  282-5628 
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F 


EC  TOR  riNDER 


ZEPO-IN 
THE  SIGNAL! 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING-  USES 

ANY  FH  KCVR. 

COMPASS    GIVES 

DIRECTION, 
ARMS    FOLD    FOR 
STORAGE,    TYPE 
VF-142    COVERS 
BOTH    2-MTRS    h 
220MH2-       OTHER 
MODELS   AVAILABLE* 
WRITE    OR   CALL   FOR 
MORE    ItfFO. 
SHIPPING    &     TYPE   VF-142 
CA.    ADD   TAX)  $129.95        619- 

RADIO  ENGINEERS      5  6  5-1319 


\ 


3941   MT.  BRUNDAGE  AVE. 
SAN  DIEGO  CA.92111 
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ELENCO  &  HITACHI  PRODUCTS 
AT  DISCOUNT  PRICES 


-i\     ftSOs  cffflal-Time  *  Sloroge  Oscilloscopes)  From  HITACHI    ^ 

V.#«\  Acquire.  T«<,  fremiti*  ana  DMumwnt  Veur  Wov^tum  0o*O 


Compact  Series  Scopes 


i-Chonnoi,  ioomsj  Model 

introductory  Price 

■vv^-.  ;5tf5  t  -*   -5—-1  \  -.Ut:.i  ,      .: 

Urn  ■  ■; 

-     ^-il-     '**,4^-    VC-5K5       l*,6«J0 

Compdci.  full  F«jrur«  Model* 

VC-5WS     {  3  .0«.« 
.:f:2S     S2J95  30 

Low  Coil /High  vodu*  Model* 

2*V 
3  it 


MmMV'IW 


■  m* 


ehjt*  facta  as  CRT 
<Vlf»5AQ65*65h 


WAt  .$C«^   >■*  1  : :-  VC-6D2*      S  2.049  00 

sstfSi  raw-  vt-eon    S  i.7*$.*J 

Hitachi  Portable  Scopes 

{ 4 ;  DC  to  SOMHi,  2  -Chonrwl.  DC  o*fc#r 

*f»*    DC  io  »*#hj    function,  AMemof*  magnifier  function 

thai  C**mi#t  V  SJ5  CaT  f^**3^  C-uraaf  Meaa      it  .025 
VIM D*4af*d  Shhp  sms 

V422  OMNl  Dual  TfiC*    1799  v  5^  fl*icMed#  $*95 


TM  Stf «  CKCvOCt  H 

RttfM    OmW 

frequency  Clr  (V  1CS5) 

Tr^gt*  IOC*  Ming  l  6nndl  CRT  Ycu  OWt  l*#  fl* 

ttflieK&w  ft  twin  Ql  peribraiiflGt  tfti  ^mn 

60MHz  rjuat  Trace  Sl.195 

60MHz  Duaf  Trace  wCtirscr 
tOOMHzDuar  Trace 
1  QQMHz  Dual  Trace  WiCursor 
100MHz  Quad  Trace  w.Cmsor 
tOOMHz  Quad  Trace  w.-Cursor    12,205 
150MH*  Quad  Trace  w/Cuisof    tZJIS 


V660 
V665 
V-1060 
V  1065 

vices 

VHOOA 
V-U50 


Si  ,345 

$1,425 
11,695 
12.045 


20MHz  Elenco  Oscilloscope 

$375 


MO- 1 251 

•  Dual  Iraci 

•  Ciuiipoiwil  Tlrtl#r 

•  rcflT 

•  X-YOp*r*lian 

•  'VSynr 

•  2  pi  Prm»i 


FREE  DMM 

wltn  purchase  of 
ANY  SCOPE 


SCOPE  PROBES 

P-l  ftSMHijK.  IDs      %  IMS 
P-S  IDOMHe,  Ijt.  ]Ok    S?3."K 


Elenco  35MHz  Dual  Trace 

Good  to  SO  MHz 


$495 

MO- 1252 

•  rt0hlunvlmm:*6-CF*r 

•  imV  SensiNvtif 

»  Idns  Ris*  Time 

■  X-V  Op»riHon  *  ?  Ail* 

•  Drlnfil  tripling  Si 

•  |nC4ud«  ?  P-1  Pr*« 


An  scopes  inclmfe  probes,  s^ematics.  gperat&rs  maftu*.  a^  3  year  (2  fit  iCr  Elenco  scapes  I  worifl  *i4i  wifiinty  on  p^ris  A  tab^r  Many  acces  scries  available  lor  all 
Hiischf  tapes  Call  or  w^e  ^r  cofnptete  speciticUiOfli  on  these  end  mmy  other  line  oscilla^copes  


WE  NOW 

CAWY 

COMPLETE  LINE 

Of 

FLUKE 

MULTIMETERS 


2i  F 

Z* 

27F 
73 

77F      *llore 

call  roe 

SPECIAL  PRICING 


S7 

eosoA 

806OA 


TnweiyiS4  1/2 

D«grt  Muflwn#iiw 
M-7000 

$135 

OSV  DC  A«w*rr 


Fyrhdion  Genefatof 

^— , Wox 

$28  95 


UlrfWcacMb^t 


AC  Currtnt  Heiet 
ST-iato 

569,95 


Gjitj,  A  fiat  titild 
t  Fiuiclioru. 


*^i  e%i0or 

ma* 

#961  d  R«^CP  @I41 

4;  AiMila  IU(  lOONpul 

J9S20  Uhmc«i  Bis  1 

4^10  EdMFD 


Digital  Triple  Power  Supply 


XP-765 
$249 

P-ttV  11  TA 
0-WVhI* 


h  irly  l*{|uLimd.  Sh^l  cueuM  pfrieded  *flh 

IP  WDwlih  Analog  Meiers  51T5 


10  Function 

Multimeter 

CM  345 

S65 

*C  *  DC  Vokag*  1  Anpa 


na.-rnin 


Oigitoi  Copociionc*  Meter 
CM  1550 

S5&.95 


Wl 


Triple  Power  Supply  XP-620 

AMtnifaketf  $65 

;*•!£<*  aia 

tBT^nanritii) 


Ftjfamiiat 


TdtvCMki. 


Futf  wjfulatad  and  shan  circuit  prdfaOOd 
iMrs  Milhoui  mii*ra  *34.9S 


GF-flOIA  Function  Generator 
wim  Freq,  Counter 

$249 

Ein»,  Square*  Tnmglt 
Pulse,  P,3mi3  2io  JWtr 
Fr»c  CfrufittJ  1  -  IQUHr 

Gf-101 5  plthoui  Frtr^  r#elef  (ITS 


Dtgrtd  LCD  Meter 

LC-1W1 

11*5 


Caaii<#f40H 
Caps  ^MOv* 


Wide  Bond  Signal  Genefotors 

9C-fOM 

$129 


toisMftaRF 


■-.- 


SO  fSOO  *  Dfrjilil  OitpiiT  me  l50Hnz  buili  in  Counttr  |24» 


LEAJfN  TO  BUILD  AND  PIKJGflAM 
COMPUTERS  WITH  THIS  KIT! 

■MCtUDtl   All  rotH,  Ammmtatf  tw*d  Impn  Uemvt* 

Modet 
MM- 6000 

$129.00 


irft<Hir  laaohn  yuu  Id  w^p  into  RAA^  RZfKfc  and  run  a  6DU  mKf  opn»W- 
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The  Desert  Voices  Project 


An  overnight  success  story. 

by  Linda  Reneau  KA1UKM 


At  a  de-commissioned  NIKE  missile  site 
about  35  miles  southeast  of  Min- 
neapolis, Minnesota,  station  AAR5NSF  of 
the  Desen  Voices  project  is  busy  handing 
phone  patches,  packet  BBS  messages,  and 
MARSGRAM  communications  between 
U.S.  Service  people  and  their  families  and 
loved  ones  in  the  Middle  Last.  The  U.S. 
Army  has  recognized  the  Desert  Voices  pro- 
ject as  an  officially  sanctioned  Army  MARS 
station  operating  under  [he  guidance  and  au- 
thorization of  the  CONUS  {Continental  U.S.) 
MARS  Director  Tom  Moore  in  Ft.  Ritchie. 
Maryland, 

Edward  Addv  KE0EG,  owner  of  NW  An- 
tenna  &  Communications  in  Minneapolis, 
first  conceived  of  the  Desert  Voices  project 
last  October.  By  the  First  week  in  November, 
people  and  resources  were  coming  together 
so  quickly  thai,  according  to  MARS  Digital 
Communication  Coordinator  Paul  Ramey 
WG0G,  one  of  the  biggest  challenges  was  to 
make  sure  that  even  thing  was  being  put  to- 
gether in  an  orderly  way,  *A1I  we  had  to  do 
was  say,  *We  need  it,"  and  someone  would 
come  forward  with  it.  " 

Although  thousands  of  hours  went  into  the 
acquisition  of  equipment  and  renovation  of 
the  site— painting,  rewiring,  construction  of 
operating  positions,  and  installation  of  the 
multiuser  LAN  computer  system— Ramey 
WG0G  says  it  "came  together  overnight.* 
Addy  KE0EG,  who  designed  the  antenna  sys- 
tern  and  communications  center,  gave  much 
of  himself,  both  financially  and  personally, 
Ramey  said.  When  Addy  presented  his  plans 
to  other  businesses,  the  donations  quick!) 
started  rolling  in* 

The  U.S.  Bureau  of  Mines  provided  the 
lease  for  the  34-acre  site  and  the  buildings. 
Unused  for  20  years,  it  took  many  hours  and 
materials  to  get  the  main  building  in  shape. 
Local  businesses  freely  donated  "all  the  right 
stuff T  to  repair,  repaint,  rewire,  and  upgrade 
the  old  building's  heating  and  electrical  sys* 
terns.  Other  businesses  provided  electrical 
power,  telephone  service  and  FAX  time,  car* 
pentry  skills,  furniture,  graphic  and  printing 
services,  video  documentation  and  training 
materials,  and  office  equipment. 

Well-Equipped 

Regional  Sales  Manager  Mike  Forsyth  of 
Kenwood  U.S.A. ,  who  first  let  73  Magazine 
know  about  the  Desert  Voices  project,  says 
that  Kenwood  has  supported  the  project  with 
thousands  of  dollars  worth  of  radio  equip- 
ment. ' L  We  couldn't  have  gotten  on  the  air  so 
quickly  without  their  help/  said  R.  Hugh 
Beebc  WL7A1T.  MARS  Liaison  for  com- 
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maud  and  control.  Other  contributors  in- 
clude: AEA  Electronics,  four  TNCs;  D.F. 
Countryman  of  St.  Paul,  RF  patch  panel  ma- 
terial, connectors,  and  RG-8/U  coaxial  ca- 
ble; and  A&C  Metals  of  Blaine,  Minnesota, 
heavy  duty  antenna  mast  material. 

From  outside  the  facility,  you  can  see  two 
full-size  rhombic  antennas  for  transmitting 
phone  patches,  two  4-element  20m  monoban- 
ders  and  one  6-element  monobander  for  15m 
HF  operation,  a  40m  dipole,  and  VHF  anten- 
nas. Northeastern  States  Power  Company 
provided  the  materials  and  crew  to  install  the 
547F  x250'  rhombics  on  eight  105*  tail  power 
poles.  They  also  donated  8000'  of  #2  solid 
copper  wire.  Without  these  antennas.  Desert 
Voices  would  not  be  able  to  achieve  reliable 
communications  with  the  Middle  East  some 
6500  miles  away.  Delmar  Land  Surveyors 
surveyed  the  exact  location  to  make  sure  the 
antennas  were  correctly  aligned. 

St  Paul  Tower  constructed  a  120'  tower 
between  the  two  rhombics.  Later,  they  will 
install  six  antennas  for  communications  with 
other  MARS  stations  throughout  the  U.S. 
MirageVKLM  has  donated  three  special  beam 
antennas  for  this  tower,  and  Telex  Hy-Gain  is 
providing  a  rotator.  Technical  Materials 
Corp.  of  Manwoneck,  New  York,  provided 
low-loss,  high  power,  precision  antenna 
balun  transformers  and  terminators  for  the 
rhombics. 

The  project  actually  comprises  three 
complete  radio  station  systems  at  the  Desert 
Voices  site.  By  the  third  week  in  January .  the 
second  station  will  be  complete  and  the 
phone-patch  capacity  will  rise  lo  1000  per 
day.  It  will  be  one  of  the  four  largest  MARS 
relay  stations  in  the  world, 

A  Priceless  Service 

Desert  Voices  radio  station  AAR5NSF 
went  on  the  air  December  1 3,  1990,  Within  a 
month,  it  had  handled  over  600  phone  patches 
and  400  packet  communications.  It  is  directly 
interfaced  to  the  gateway  MARS  stations  on 
the  East  Coast  and  serves  as  an  alternate 
gateway,  or  relay,  station  for  Army  MARS. 
Thanks  to  volunteers  from  the  Civil  Air  Pa- 
trol, the  military  (both  active  and  reserves, 
including  the  Minnesota  National  Guard), 
law  enforce  in  em  agency  dispatchers,  and — 
of  course!— the  amateur  radio  community, 
the  Desert  Voices  station  operates  around  the 
clock,  seven  days  a  week.  There  are  four 
radio  operators  on  duty  at  all  times. 

Ramey  WGOG  says  that  about  150  hams 
have  assisted  the  project  in  some  way,  and 
Addy  KE0EG  confirms  that  93  hams  arc  cur- 
rently on  active  duty  at  the  station.  "They're 


doing  a  tremendous  job/  Addy  says.  And 
Ramey:  *it  didn't  take  any  arm-twisting/ 
Most  importantly,  says  Ramey*  the  ham  com- 
munity's speedy  response  to  the  call  for  help 
proves  that  hams  are  "a  reliable  resource  for 
their  country/  They  have  freely  given  of 
their  time,  knowledge,  and  skills.  Some  have 
donated  money  or  equipment.  At  Desert 
Voices,  radio  operating  skills  and  tech- 
niques, learned  in  fun,  are  put  to  serious, 
disciplined  use  to  provide  a  service  that  "you 
can't  put  a  price  on/ '  says  Addy.  How  much 
is  it  worth  to  a  mother,  father,  spouse,  or 
friend  to  get  in  touch  with  a  loved  one  who  is 
in  an  uncertain  and  potentially  dangerous  sit- 
uation? R.  Hugh  WL7AIT  adds  that  Desert 
Voices  is  not  representing  any  political  opin- 
ions about  the  situation  in  the  Middle  East. 
"We're  providing  a  human  service/ 

Ready  for  the  Future 

All  the  staff  interviewed  at  Desert  Voices 
agreed  that  there  are  few  activities  more  satis- 
fy ing  than  using  your  abilities  to  benefit  oth- 
ers. The  amateur  radio  operators  at  Desert 
Voices  are  gaining  that  unique  fulfillment 
you  get  from  knowing  that  you  have  ability, 
and  are  able  to  use  it  skillfully. 

Addy  KE0EG  reminds  us  that  one  of  the 
basic  purposes  of  maintaining  the  Amateur 
Radio  Service  is  **to  provide  a  pool  of  trained 
radio  operators"  for  the  country  for  emer- 
gency communications.  Entrusted  with  valu- 
able radio  spectrum  for  their  personal  use. 
there  is  nonetheless  the  expectation  thai  hams 
will  be  useful  when  the  need  arises.  Ramey 
says  the  response  shows  that  hams  are  willing 
and  eager  to  'give  something  back"  to  the 
country  that  supports  the  continued  existence 
of  their  hobby. 

In  his  letter  to  Kenwood,  Hugh  WL7AIT 
wrote  that  upon  return  of  the  forces  from 
Saudi  Arahia,  *"we  envision  the  equipment 
at  the  Minnesota  site  to  be  returned  for 
further  humanitarian  support  missions  that 
may  be  encountered  in  the  future."  At  that 
time,  the  site  itself  will  be  returned  to  the 
Minnesota  National  Guard;  however,  MARS 
personnel  and  members  will  be  ready  to  step 
in  to  provide  emergency  communications 
whenever  it  again  becomes  necessary.  Hope- 
fully, there  will  always  be  plenty  of  hams 
who,  for  the  sheer  love  of  radio  communica- 
tion, will  be  ready  to  do  their  part,  too. 


Author's  Note:  Let  us  know  when  you,  or 
someone  you  know,  is  involved  in  activities 
heipfirf  to  the  country,  community,  and 
world.  Sure,  you  *d  rather  stick  by  your  rig  in 
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Introducing  the  only 

HF  amateur  radio 

transceiver  built  to  true 

professional  standards 


Since  1915,  Japan  Radio  Company  has  been  dedicated  to  producing 
the  world's  finest  radio  communications  equipment 
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radio  equipment  including  the  new  JST-135HP  high  frequency  amateur 
radio  transceiver 
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Elementary  Mode  S 

Satellite  fun  on  2.4  GHz-the  easy  way! 


by  Ed  Krome  KA9LNV 


The  launch  of  the  Microsats  has  provided 
some  really  interesting  opportunities  for 
experimentation  in  boih  operating  modes  and 
frequencies.  The  digital  modes  include  PSK 
(Phased  Shift  Keying)  from  1200  baud  (Pac- 
SAT  and  LuSAT)  to  9600  baud  (UoSAT  14), 
1200  baud  packet  AFSK  (Audio  Frequency 
Shift  Keying)  (DOVE),  digitized  pictures 
(WebcrSAT),  and  a  digi-talkcr  (DOVE). 

If  this  isn't  enough  to  make  any  experi- 
menter think  he's  in  heaven,  there  are  also 
three  different  frequency  schemes  in  use.  The 
most  common  frequency  combination  is 
Mode  J,  with  a  2  meter  (145  MHz)  uplink 
(Earth  to  satellite)  and  a  70cm  (435  MHz) 
downlink  (satellite  to  Earth).  The  active  di- 
gital repeater/mailbox  satellites,  PacSAT, 
LuSAT  and  UoSAT,  use  this  scheme. 
DOVE's  main  transmissions  are  on  the  2 
meter  band,  as  this  satellite  was  designed  for 
easy  reception  in  classrooms  using  a  minimal 
ground  station. 

Two  of  the  satellites  (PacSAT  and  DOVE) 
also  incorporate  a  third  downlink  frequency 
as  a  beacon:  Mode  S,  which  operates  in  the 
13cm  band.  Way  up  there.  Yeah,  2400  MHz. 
What*  you  don't  have  any  13cm  equipment? 
That's  not  hard  to  believe,  since  that  is  the 
lowest  hand  for  which  there  is  not  a  single 
piece  of  integrated  commercial  equipment 
available.  No  plug-in  modules  for  the  Yaesu 
FT-736,  either.  But  the  band  is  there,  part  of 
our  amateur  allocation,  and  alive  and  well. 
OSCAR- 13  has  a  full  transponder  for  Mode 
$,  allowing  QSOs  with  a  70cm  uplink.  And 
various  areas  of  the  country  have  terrestrial 
activity  in  a  different  segment  (2304  MHz )  of 
the  band.  There  is  even  EME  (Earth-Moon- 
Eanln  activity  up  there. 

While  this  is  more  of  a  "how  to"  than  a 
pure  construction  article  describing  13cm  re- 
ceiving equipment,  I  have  included  "benefit 
of  experience'  construction  techniques  on 
some  commercially  available  kits.  And.  for 
the  more  adventurous  types,  I  have  included 
construction  information  for  a  13cm  antenna. 

Mode  S  and  How  to  Get  There 

Becoming  active  on  the  downlink  end  of 
Mode  S  has  the  same  requirements  as  any 
other  band:  an  antenna  to  catch  the  signal  and 
a  receiver  to  hear  it.  On  the  higher  VHP  and 
UHF  bands,  the  receiver  part  of  this  recipe  is 
usually  handled  with  a  two-part  approach.  A 
converter  changes  the  VHF  or  UHF  signals 
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Figure  I.  Basic 2400 MHz  receiving  converter. 
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Figure  2,  Loop  yagi  element  dimensions. 
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Figure  3.  Driven  element  construction. 

to  something  more  manageable,  which  is  then 
fed  to  an  HF  or  VHF  receiver.  In  this  man- 
ner, one  good  HF  or  VHF  receiver  (or  trans- 
ceiver) can  be  used  for  many  bands  by  merely 
adding  the  appropriate  converter.  In  my  own 
station,  my  integrated  receivers  and  transmit* 


ters  are  all  HF  stuff,  good  only  to  30  MHz. 
And  they  contain  lots  of  vacuum  tubes,  too. 
Converters  do  everything  beyond  that,  and 
sometimes  converters  get  plugged  into  con- 
veners. This  works  fine. 

Coming  up  with  a  receiving  convener  for 
L3em  presents  some  interesting  problems.  A 
basic  1 3cm  converter,  like  any  other  super- 
heterodyne device,  consists  of  three  pans:  an 
RF  amplifier  chain,  a  local  oscillator,  and  a 
mixer.  Because  antennas  and  converters  are 
usually  separated  by  some  distance  and  cou- 
pled by  some  sort  of  (lossy)  feed  line,  stan- 
dard practice  is  to  divide  the  RF  amplifier 
section  of  the  convener  into  two  separate 
parts:  the  convener  proper,  and  a  second  part 
of  the  RF  amplifier  chain,  called  a  preampli- 
fier, mounted  as  close  as  possible  to  the  an- 
tenna. (See  Figure  I.)  While  preamps  can't 
compensate  for  an  inadequate  antenna,  they 
can  do  wonders  for  high  loss  feedlines.  And 
they  get  better  as  the  frequencies  get  higher. 
A  very  low  noise  preamplifier  mounted  close 
to  the  antenna  will  amplify  the  desired  signal 
as  well  as  the  background  noise.  At  frequen- 
cies above  432  MHz,  background  noise  from 
the  sun,  sky ,  etc.  is  quite  low,  so  you  amplify 
a  lot  of  signal  and  not  much  noise.  The  cable 
connecting  the  preamp  to  the  rest  of  the  con- 
vener merely  attenuates  the  desired  signal, 
but  it  attenuates  any  accompanying  noise  with 
it  as  well. 

Within  limits,  the  aU-impodant  signal-to- 
noise  ratio  is  mostly  preserved,  even  from  a 
long  run  of  pretty  lousy  cable.  If  you  mounted 
that  same  very  low -noise  preamp  after  a  run 
of  cable,  the  preamp  would  be  amplifying  a 
signal  attenuated  by  the  loss  of  the  cable.  The 
signal-tG-noise  ratio  would  be  lower,  and 
once  signal  is  lost,  it's  gone  forever.  It 
doesn't  matter  how  much  gain  you  add,  you 
just  amplify  noise.  And  any  cable  becomes 
lossier  as  the  frequency  goes  up.  For  exam- 
ple, a  1 00- foot  run  of  Belden  9913  may  have 
only  1 .6  dB  loss  at  144  MHz,  but  it  has  over 
10  dB  loss  at  2400  MHz,  Extremely  good 
coax  can  minimize  this,  but  have  you  priced 
&  *  Andrews  Heliax  hardline  and  connectors 


Sources  of  Supply 

Down  East  Microwave 

(Bill  Olson  W3HGT) 

SSB  Electronic  USA  (K3MK2) 

Box  2310,  RR1 

124Cherrywood  Drive 

Troy  ME  04987 

Mountaintop  PA  18707 

(207)  948-3741 

(717)868-5643 
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Figure  4.  1 3cm  loop  yagi  boom  drilling. 
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Figure  5.  J  3cm  antenna  and  support  assembly. 


lately?  Preamps  are  much  cheaper. 

Current  technology  in  low-noise,  high  per- 
formance preamps  uses  GaAsFET  (Gallium 
Arsenide  Field  Effect  Transistors)  devices. 
SSB  Electronic  and  Down  East  Microwave 
manufacture  good  preamps.  Later  on  in  this 
article  1*11  detail  a  home-constructed  device 
lhat  offers  good  performance  at  a  reasonable 
cost. 

Since  we  have  been  working  from  the  back 
end  forward,  the  last  pan  of  the  Mode  S 
equation  is  the  antenna. 

Among  EME  types,  the  parabolic  dish  is 
the  only  way  to  go.  The  rest  of  us  have  really 
only  two  readily  reproducible  designs  to 
work  with,  the  loop  yagi  and  the  helix. 

The  Yagi-L'da  (usually  called  simply 
"yagi")  type  of  antenna,  with  many  near 
half- wavelength  parasitic  elements,  is  the 
most  common  design  at  VHF  and  lower  fre- 
quencies. Element  lengths  gel  unmanageably 
critical  at  23cm  and  above,  so  yagis  have 
mostly  been  replaced  by  the  loop  yagi.  Loop 
yagis  were  originally  developed  by  Mike 
Walters  G3JVL  and  replace  the  yagi's 
straight  elements  with  near  full-wave  loops 
made  from  strips  of  aluminum.  Construction 
tolerances  are  still  tight,  but  manageable. 
One  of  the  best  pans  of  a  loop  yagi  is  ihe 
driven  element  feed  system,  No  balun  is  re* 
quired,  just  a  solder- ii-together  brass  loop 
element  on  a  piece  of  feedline.  And  it  is  at  DC 
ground,  which  provides  sialic  electricity  pro- 
tection for  your  equipment.  You  can  buy  loop 
yagis  in  kits  or  ready-made  (from  Down  East 
Microwave),  of  you  can  *  Vroll  your  own,  *  * 

Available  Hardware 

A  review  of  available  receiving  equipment 
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for  Mode  S  shows  both  kits  and  built-up  con- 
verters and  preamps  available  from  SSB 
Electronics  and  Down  East  Microwave. 
Down  East  Microwave  also  has  antennas  and 
carries  the  SHF  Systems  line  of  "no-tune" 
converter  kits  and  built-up  units. 

Homestyle— Almost 

Now  let's  look  at  what  it  takes  to  get  a  real 
working  station  going  on  Mode  S.  home-con- 
struction style.  The  problem  with  13cm  limit- 
ing equipment  construction  to  a  (very)  few 
hard-core  types  can  be  summed  up  in  one 
word:  alignment.  Once  you  build  something, 
you  have  to  get  it  working.  Then  you  have  to 
optimize  it.  To  align  a  piece  of  receiving 
gear*  you  have  to  have  something  for  it  to 
listen  to.  Bui  on  2400  MHz  it  is  about  as 
difficult  to  build  a  signal  source  as  it  is  to 
build  the  convener  it  was  intended  to  align, 
Remember  ACatch  22"?  Tricky,  eh? 

Recently,  equipment  has  become  available 
that  is  changing  all  that.  Traditionally,  con- 
verters and  receiver  front  ends  have  consisted 
of  myriads  of  sharply  tuned  circuits  with 
trimmer  capacitors  and  lots  of  interactive  ad- 
justments. Designs  of  this  type  are  hard 
enough  to  get  working  at  HF  frequencies,  and 
they  get  progressively  worse  as  you  go 
higher.  The  best  alignment  (and  trouble- 
shooting) device,  the  spectrum  analyzer,  is 
not  a  household  appliance.  In  their  quest  for 
compact,  reproducible  UHF  ham  gear,  sev- 
eral amateurs,  among  them  Richard  Camp- 
bell  KK7B  and  Jim  Davey  WA8NLC.  have 
developed  a  series  of  "no-tune"  transven- 
ers.  Honest,  Only  one  possible  adjustment  in 
an  entire  transvencr  and  that  is  in  the  local 
oscillator.  That  doesn't  sound  too  bad,  does  it? 


These  no-tune  transverters  are  based  on 
two  developments.  One.  the  MMIC,  is  re- 
cent. The  second,  bandpass  filtering  using 
broadband  printed  hairpin  filters,  has  been 
around  awhile.  MMIC's  or  Monolithic 
Microwave  Integrated  Circuits  are  truly  in- 
credible devices.  Tiny  and  inexpensive,  they 
are  broadband  gain  blocks  with  fixed  input 
and  output  characteristics.  They  don't  oscil- 
late or  require  any  critical  external  compo- 
nents. They  are  typically  50  ohms  in  and  out 
with  low  VSWR.  With  these  devices,  gain  is 
so  easy  to  get  that  it  is  no  longer  necessary  to 
worry  about  whether  or  not  you  get  gain  from 
more  ticklish  circuits,  such  as  frequency  mul- 
tipliers, or  to  worry  about  filter  loss.  Not 
enough  signal  at  some  stage?  Add  another 
MMIC,  No  problem. 

With  gain  no  longer  a  problem,  the  design* 
ers  could  do  things  like  develop  passive,  no- 
tune  diode  frequency  multipliers.  Drive  a 
diode  into  generating  harmonics  and  select 
the  one  you  want  with  filters.  Anyone  who 
has  ever  built  VHF  gear  knows  that  the  worst 
part  of  the  whole  mess  is  getting  active  fre- 
quency multipliers  to  work  right.  Ugh. 

Easy,  broadband  gain  also  worked  well 


Photo  A.  564  MHz  heal  oscillator  (Down 
East  Microwave  SHF-LO)> 


Photo  B>  Mode  S  iransverter  board  (Down 
East  Microwave  SHF-2301). 


. 
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Phoro  C.  13cm  "no-tune  "preamp  (WB5LVA 
design— available  from  Down  East  Mi- 
crowave). 
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For  the  best  buys  in  town  cai 


V 


■925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  NOWOPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


See  you  March  3— 
WECA,  Westchester,  NY 


3^ 


1 


ONV  Safety 
belts-in  stock 


teoM 

IC-R71A,  75TAt  781  +  229H,  R-7000, 
IC-765T  275A/H,  3220A,  475A/H,  735, 
IC-901,  IC725.  IC-24O0A/25O0A 


KENWOOD 


FT-767GX,  FT-757GXII,  FT-747GX, 
FRG-8800,  FT-736R,  FT-1000D, 
FT-4700RH,  FT  212/712RH,  FT-470 


ANTENNAS 

A-S,  AES,  Cushcralt,  Hy-Gatn. 
HustJer.KLM.METZ.  Urban, 
MODUBLOK,  TQNNA,  Butternut, 

Multi-Band 


TS440S/AT,  R-5000,  TS-B5QS,  TM  24 1 N 
441  A,  TM-2550A,  TR-751A,  Kenwood 
Service  Repair,  TM-731A,  TS-711/81 1A, 
TH205A1  f  TH225A,  TM-631  A.  TM-331  A. 
TS140S.  TS680S,  RZ-1,  TS-79QA, 
TS950SD.  TH-77A,  TH27/47AT  TM-941 A 


AMPLlFlEftS 

STOCKED 

RF  Concepts 

Mirage 
TE  Systems 


MARINE  RADIOS 

ICOM  MS,  M56.  M700TY.  M0OO 

AVIATION  PORTABLE  ICOM  A-20 

KING  KX-99 


YAESU  tCOM 
FT23R  IC2/3/4SAT 


ILtndmobile  HTs 
ICOM'  Uie,  HI  6,  V100,  U400 
MAXON.  MOTOROLA. 
YAESU' FTHSKNJfJOOfl 
UNIDEN^EQEWCY.  KJNQ. 
C- A20/U 1 6  MARINE  ICOM   MS,  MSB,  M700 

AVIAT  ION  JCOM  A20  H  T  ,  TAD 


Movng  m  i .  rroouctS 
FlUtCE77.S3.l5.S7yuHfmeiers 


Simplex  Autopalch  SD1-50  Will  Patch  FM 
Transceiver  To  Your  Telephone,  Great  For 
Telephone  Calls  From  mobile  To  Base.  Simple 
To  use  SDI-50,  SSMS8 


IC-32AT 


IC-H16/U16 


HOTOflOLAflAOUS 
COMMERCIAL  RADIOS 


Connect  Systems  (CSI) 

PRIVA  TE  PATCH  V.  Dupiex  82O0. 

CS700 

TUNERS  STOCKED: 

NYE  MBV-A  3  Kilowatt  Tuner 


TH-77A 


Philips  DC  777 
Shortwave  Cassette  Car  Receiver 


Panasonic 

Shortwave  Radios/Marine 


VoCom/Mirage/Alinco 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  &    5/8XHTGain  Computer  Interlaces 

Antennas  IN  STOCK  Stocked:  MFJ-1 2708, 

MFJ-1274,  MFJ-1224,  AEA 
G&G  ELECTRONICS  ART1 ,  PK-88,  MFJ-1278T,  PK-232 

Air  Disk,  SWL.  Morse  Coach  W/FAX,  DRSI  PRODUCTS 


FREQUENCY 
COUNTERS: 
IUHZ'1  3GHr 


COMMERCIAL 

A  HAM 

REPEATERS 

STOCKED, 

WHITE  FOR 

QUOTES 


Kantronics 
KAM.KPCN, 

KPC IV,  Data  Engine. 
DVR  22 


Oovercrart/Coaxseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


Professional 

Soldering 

Station 

4S  Watts 

S79 


METRON 

KW  NF  Mobile 

Amplifier 

Stocked 


AOR.'AR- 1000— wide 
range,  hand  held  scanners 


MBX    MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED 


JRC 

NRD-525, 
JST135 


Alpha  Delta 
Products 
Stocked 


AEA  Isopoies 
(144,  220,  440 

MHz).  isotoop. 


EIMAC 
3-500Z 

572B.  6JS6C 
12BY7A  & 
6146B 

BIRD 

Wattmeters  & 

Elements 

In  Stock 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 
OPTOELECTRONICS  model  1300H/A,  0-13OQMH* 
2210  H.  0-Z2OQ  MHz,  26Q0H,  UTC-300G 

Long-range  Wireless 
Telephone  tor  export  in  stock 


BENCHER  PADDLES 

BALUNS.  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


Radios  for  Business, 
Gov't.  2  way.  etc. 

Stocked  &  serviced, 
call  for  great  prices! 


COMET  ANTENNAS 
STOCKED 


HEIL 

EOUIPMENT 
IN  STOCK 


Media  Meniors — 
Amateur  Radio  Course 


Hy-Gam  Towers 
*ittpe  shipped 
direct  to  you 
FflEEo* 
shipping  cosi 


New  TEN-TEC 

PARAGON,  OMMV 


IIX  Towers*  Antennas. 

Mobile  Radio  mourns 

stocked.  Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  Y0RKCITY.  NY  10012  (four  BL0CKSN0RTw0FCAKALST,B£rwE£NSPfliNGANDaRt30MEST) 


LARGEST  STOCKING  HAM  DEALER 


"Aqul  S»  Habla  Eftpanol" 

BARRY  INTERNATIONAL  TEL£X  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday-Friday  9  AM  to  6.30  PM        Thursday  to  8  PM 
Saturday  &  Sunday  <0  AM    to  5  P.M.  (Free  Parking) 

IRT/LEX-"  Spring  SL  Station*'.  Subways;   BMT* 
"Prince  St  Station"  IND-'T"  Tram-Bwy  Station'* 
Bus:  Broadway  #6  to  Spring  St    Paih-9th  SU6th  Ave. 
Station, 


COMMERCIAL  RADIOS 
STOCKED;  ICOM,  Motoro- 
la, MAXON,  Standard, 
Yaesu.  We  serve  munici- 
palities, businesses.  CiviJ 
Defense,  etc.  Portables, 
mobiles,  bases,  r  e  - 
peaters... 


ALL 
SALES 
FINAL 


We  Stock:  AEA,  ARRL  Ameco,  Ameritron.  Antenna  Specialists,  Astatic, 
Astron,  B&K.  B&W,  Bencher,  Bird.  Butternut,  CDE,  CES.  Cushcraft  Daiwa, 
Eirnac,  Henry,  Heil,  Hustler,  Hy  Gain,  Icom,  KLM.  Kantronics.  Larsen,  MFJ. 
J,W\  Miller,  Mirage,  Nye,  Palomar,  RF  Products,  Saxton,  Shure,  Tempo, 
Ten-Tec.  TUBES,  Yaesu,  Vibroplex1  Duplexers,  Repeaters,  Scanners*  Radio 
Publications*  Uniden,  Kenwood.  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SVSTEMS 
HAM  DEALER  ENQUIRES  INVITED    PHONE  I N  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  itocked  &  ••rvlcod  on  pr»ml»»». 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Order*  Shipped  Immediately.  TELEX  12-7970 


Technical  help  offered  upon  purchase  FAX  I  21  2-925-7001 


CIRCLE  41  ON  READER  SERVICE  CARD 


with  the  design  of  printed  hairpin  bandpass 
filters.  Filters  were  designed  with  manufac- 
turing tolerances  taken  into  consideration  to 
provide  broad,  flat  passbands  and  steep  slopes. 
Manufacturing  irregularities  which  were  once 
fatal  now  have  little  effect.  These  filters  also 
have  no  tuning  required,  or  even  possible. 

The  entire  no- tune  trans verter  is  available 
in  two  forms  as  kits  from  Down  East  Mi- 
crowave. One  version  is  a  dedicated  S-band 
receive  converter  (the  SHF-240 1 K).  The  sec- 
ond is  a  transverter,  which  has  the  same  re- 
ceiver and  also  a  10  mW  transmit  section 
(SHF-2304),  If  you  are  going  to  build  some- 
thing like  this  anyway,  get  the  transverter  and 
help  get  more  amateur  activity  on  L3cm. 
Even  barefoot,  lOmW  is  adequate  for  local 
contacts-  You  can  always  add  transmit  power 
later.  Remember,  as  amateur  radio  opera- 
tors, we  either  use  those  frequencies  or  we 
may  lose  them.  The  commercial  guys  arc 
always  hungry  for  spectrum,  and  ours  looks 
tasty.  Both  units  use  a  2  meter  IF  (Intermedi- 
ate Frequency).  jEd.  Note;  See  the  February 
91  issue  of 73  for  a  review  of  these  kits,] 

Construction  Hints 

As  the  photos  show,  construction  of  these 
devices  is  straightforward.  Build  the  local 
oscillator  first.  You  must  follow  the  recom- 
mended layout  and  use  good  construction 
techniques.  Keep  the  leads  short  and  solder 
the  joints  well.  Be  sure  to  ground  the  one  pad 
that  is  noted  as  requiring  through-the-board 
grounding.  Also,  pay  attention  to  the  orienta- 
tion of  the  transistors  and  MMICs.  The 
Avantek  MSA-04  series  has  the  dot  on  the 
output,  while  the  MCL  MAR  series  has  the 
dot  on  the  input,  The  total  tune-up  require- 
ments are  to  tweak  a  10  pF  trimmer  for  maxi- 
mum LO  output.  Photo  A  shows  a  complete 
and  functioning  local  oscillator, 

A  common  complaint  deals  with  the  diffi- 
culty of  installing  chip  capacitors.  To  do  this 
right,  you  need  a  small  (15  watt)  soldering 
iron  with  a  small  tip,  tweezers,  a  toothpick, 
and  a  magnifying  glass.  The  last  item  is  a 
suggestion  that  1  learned  through  experience. 
Since  I  passed  a  certain  magic  age,  I  find  I 
can't  see  far  away  with  my  glasses  off,  and  I 
can't  see  close  up  with  them  on.  So  I  bought  a 
set  of  Sears  hcadband-moumed  binocular 
magnifiers,  These  are  only  2lh  power,  but 
they're  perfect  for  getting  parts  in  the  right 
place. 

To  mount  the  chip  caps  (now  that  you  can 
see  them),  first  lightly  tin  one  circuit  board 
pad.  Don't  tin  both  or  the  chip  may  not  sit  flat 
on  the  board.  Then  place  the  chip  cap  where 
you  want  it  with  the  tweezers.  Hold  it  in  place 
with  the  toothpick  and  remove  the  tweezers. 
Touch  the  iron  to  the  pre-tinned  circuit  board 
trace.  Flow  the  solder  onto  the  end  of  the  cap. 
Then  solder  the  other  end  of  the  cap,  Resol- 
dcr  the  first  end  if  needed  to  insure  a  good 
connection. 

Construction  of  the  convener  board  itself  is 
probably  even  easier  than  building  the  LO 
(Local  Oscillator).  The  hard  part,  at  least  on 
the  early  boards,  is  that  you  must  use  thin 
brass  foil  to  connect  the  MMIC  ground  leads 
and  several  pads  to  the  ground  plane  side  of 
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the  circuit  board.  I  found  that  the  best  way  to 
ground  the  MMICs  is  to  cut  pieces  of  brass 
foil  about  14  "  long  and  as  wide  as  the  MMIC 
ground  pads,  then  make  a  90  degree  bend 
back  about  3/32"  from  one  end.  Slip  the  long 
end  through  the  board  hole  from  the  circuit 
side  (use  the  magnifiers  to  make  absolutely 


sure  that  there  are  no  shorts  to  the  input  or 
output  pads),  then  hold  it  in  place  by  putting 
an  awl  into  the  hole.  This  will  form  the  brass 
to  the  hole  at  the  top,  allowing  you  to  insert 
the  MMIC  down  into  the  hole  in  the  board, 
where  it  belongs. 
While  holding  the  foil  in  the  hole  with  the 


2304/2401  MHz  Loop  Yagi 


Element 

Spacing 

Circumference 

Circumference 

(Original  2304  MHz) 

(Original  2304  MHz) 

(Scaled  to  2350  MHz) 

(inches) 

(cm) 

(inches) 

(inches) 

R2 

1 ,000 

2.54 

5.480 

5.373 

R1 

2.744 

6.97 

5.480 

5,373 

DE 

3,278 

8.33 

5.125 

5.025 

D1 

3.908 

9.93 

4,676 

4.584 

D2 

4,375 

11.11 

4.676 

4.584 

D3 

5.376 

13.66 

4.676 

4,584 

D4 

6.378 

16.20 

4,676 

4.584 

D5 

7,081 

17.99 

4.676 

4,584 

D6 

8.380 

21.29 

4.676 

4.584 

D7 

10.383 

26.37 

4.676 

4,584 

D8 

12.385 

31.46 

4,676 

4.584 

D9 

14.388 

36.55 

4.676 

4,584 

D10 

16.390 

41.63 

4.676 

4584 

D11 

18.393 

46.72 

4,676 

4.584 

D12 

20,395 

51,80 

4.534 

4.445 

D13 

22.398 

56.89 

4.534 

4.445 

D14 

24.400 

61.98 

4.534 

4.445 

D15 

26.403 

67.06 

4,534 

4.445 

D16 

28405 

72,15 

4.534 

4,445 

D17 

30,408 

77.24 

4,534 

4.445 

D18 

32.410 

82.32 

4.392 

4.306 

D19 

34,413 

87.41 

4.392 

4.306 

D20 

36.415 

92,49 

4.392 

4,306 

D21 

38,418 

97.58 

4,392 

4.306 

D22 

40.420 

102,67 

4.392 

4,306 

D23 

42.423 

107,75 

4.392 

4.306 

D24 

44.425 

112.84 

4.335 

4.250 

D25 

46.428 

117,93 

4.335 

4.250 

D26 

48.430 

123.01 

4,335 

4,250 

D27 

50.433 

128.10 

4.335 

4.250 

D28 

52.435 

133.18 

4.335 

4.250 

D29 

54.438 

138.27 

4.335 

4.250 

D30 

56.440 

143.36 

4.335 

4,250 

D31 

58.443 

148.45 

4,335 

4.250 

D32 

60.445 

153.53 

4.335 

4.250 

D33 

62.448 

158.62 

4.335 

4.250 

D34 

64,450 

163.70 

4,335 

4.250 

D35 

66.453 

168,79 

4,335 

4.250 

D36 

68.455 

173.88 

4,279 

4.195 

D37 

70,458 

178-96 

4.279 

4.195 

D38 

72.460 

184.05 

4.279 

4,195 

D39 

74.463 

189.14 

4,279 

4.195 

D40 

76,465 

194,22 

4.279 

4.196 

D41 

78.468 

199.31 

4.279 

4,195 

D42 

80.470 

204.39 

4.279 

4.195 

D43 

82.473 

209.48 

4,229 

4.146 

D44 

84.475 

214,57 

4.229 

4.146 

D45 

86.478 

219.65 

4.229 

4,146 

D46 

88.480 

224,74 

4.229 

4,146 

D47 

90,483 

229.83 

4.229 

4.146 

D48 

92.485 

234,91 

4,229 

4.146 

D49 

94.488 

240.00 

4,229 

4,146 

Boom:  8'  length  of  W  diameter  aluminum  tubing  (do  not  use  anodized  tubing). 
Elements:  All  elements  are  made  from  aluminum  strips  0,25"  wide  by  0.032"  thick. 
Circumference:  Distance  between  centers  of  0.1 16  holes  drilled  \n  each  element.  Tolerance 
±0,005",  Each  element  is  to  be  made  approximately  W*  longer  than  the  specified  circumfer- 
ence dimension  to  allow  approximately  3/16"  overlap  between  the  ends  of  the  element. 


Table  L  Scaled  from  W1JR  13cm  52-elemem  design. 


m. 


COR  PDRATION 


9  Autry 

Irvrne,  CA92718 

(714]  458-7277 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUBBED  •  RELIABLE 


MODEL  VS-50M 


SPECIAL  FEATURES 

*  SOLID  STATE  ELECTRONICALLY  REGULATED 

*  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  Current  &  continuous  Shorted  Output 

*  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
Bxcepl  RS-3A,  R5-4A,  RS  5A  RS-4L.  RS  5L 

*  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

*  HEAVY  DUTY  HEAT  SINK  -  CHASSIS  MOUNT  FUSE 

*  THREE  CONDUCTOR  POWER  CORD  except  for  R5-3A 

*  ONE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  106-125  VAC 

•  OUTPUT  VOLTAGE:  13,8  VDC  ±  0.05  voKs 
(Internally  Adjustable.  11-15  VDC) 

*  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

*  All  units  available  in  220  VAC  input  voltage 
[except  for  SL-11A) 


SLSE 


MODEL 


Colors  Continuous 

Gray      Slide     Duty  lAmps] 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  *  .  1 


ICS* 

(Ampsl 


11 


Size  IINI 
H  *  W  ■  D 


2*x7%x9fc 


Shipping 
WL  (lbs.) 


11 


RS  L  SERIES 


Size  UN) 
H  ■  W    0 


Continuous  ICS* 

MODEL  Duty  (Amps!  [Amps) 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  Vh  x  6T/8  x  Vh 


RS^SL 


Vh  x  m  x  7V4 


Shipping 

WL  IJbsl 

6 

7 


19"  RACK  MOUNT  POWER  SUPPLIES 


RM  SERIES  MODEL  RM-35M 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

AM-12M 

HM~mJ3wl 
KM*  I>UM 

RM-60M 


Continuous 

Duly  (Amps) 

9 

25 
37 
50 

9 
25 

37 
50 


ICS* 
(Amps) 

12 
35 
50 
55 

12 
35 
50 
55 


Size  (IN| 
H  x  W  x  0 

5^x19x8^ 

5%  x  19  x121k 

5Ux  19  x  12  V? 

7x19x12'* 

5'A  x  19  x  8% 
5%  x  19x12 
5%  x  19x12"^ 
7  x  19  x  12 


Shipping 

WL  Ilk] 

16 
38 
50 
60 

16 

38 
50 
60 


MODEL 
RS-3A 
RS-4A 
RS-5A 
RS-7A 
RS-7B 
RS-10A 
RS-12A 
RS-12B 
R5-2QA 
RS^35A 
RS-50A 


Cofen 
Grcy       Slick 


* 

* 

« 


Cut  in  til 

Dtty  |AmpiJ 

2.5 

a 

4 
5 

5 
7.5 

9 

9 
16 
25 
37 


ICS' 

(Amps) 

3 

4 

S 

7 

7 

10 

12 

12 

20 

35 

50 


SiZ9  (IN) 

H  x  W  x  D 

3  x  4-%  x  5^ 

3^  x6^x9 
3ft  x6V8x7V< 

3%  x  6Y*  X  9 

4  x  IVi  x  10ft 
4  X  Vh  X  1QY4 

4%  X  8  X  9 

AxVh  X103A 

5xBx  m 

5  X  11  X  11 

6x  13%  X  11 


Sllpfttl 

m.  in*.] 

4 
5 
7 

9 
10 
11 

13 
13 

1a 

27 
46 


RS-M  SERIES 


MODEL  RS^35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

FS35M 

RS-50M 


Clitiiiivi 
Ditf  (Anpt  | 

9 

16 

25 
37 


ICS' 

(A-pil 

12 

20 

35 
50 


Sizi  (1N| 
1  x  Wx  D 

4^  x  8  x  9 

5  x  9  x  1C 
5  x  11x11 

6  x  m  x  11 


Shippiif 
WL  (lbs.) 

13 

18 
27 

46 


VS-M  AND  VRM-M  SERVES 


MODEL  VS-35M 


Separate  Volt  and  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1,5  amps 
to  Full  Load 

MODEL 

VS-12M 
VS-20M 
VS-35M 
VS-50M 


Conlinuout 

Duty  (Ampsl 

@13.8VDC  @10VDC  @5VDC 

9              5  2 

16              9  4 

25             15  7 

37             22  10 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


IC8-  Size)  IN) 

[Ampsl  HxWxD 
©13,8V 

12  41£X8x9 

20  5  X  9  X  10ft 

35  5x11x11 

50  6x13%.  x  11 


35  5%  x  19  x  121* 

50  5%  x  19x12^ 


Shipping 
Wt.  (lbs.) 

13 

20 
29 
46 


38 

50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RST2S 
RS-20S 


Colors 
Gray        Black 


CllHlllfl 

Oily  (Amps] 
5 

7,5 
9 
16 


ICS' 

Amps 
7 
10 
12 
20 


Sizi  1 1  HI 
H  x  W  xO 

4  X  7^  X  103* 

4  X  Vh  X  1Q3/< 

4V?  X  B  X  9 

5  x  9  x  \m 


Siippiif 
Wt.  (Iht.) 

10 
12 
13 
18 


MODEL  RS-12S 


*ICS—  Cnlermittent  Communication  Service  (50%  Duty  Cycle  5min.  on  5  min.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


Photo  D<  1 3  cm  h top  yagi.  mounted  upside  down,  showing  driven  element  detail  and  two 
n  jleaors,  A  23cm  hop  vagi  is  on  top.  with  a  2m  cross  yagi  behind  it.  Vie  T-shaped  structure  on 
the  left  is  the  power  divider  with  hardline  phasing  lines  for  two  19  element  yagis  on  70cm. 


awl,  use  your  fingernail  to  spread  the  foil 
away  from  the  hole  and  lock  it  into  place  on 
both  sides  of  the  board,  A  little  experiment- 
ing will  make  it  easy.  Before  you  solder, 
inspect  ii  carefully  for  shorts.  Solder  the  top 
side  lightly  so  the  MMIC  will  sit  flat  on  the 
board.  Sometimes  it  is  helpful  to  solder  the 
pad,  then  clean  it  off  with  a  piece  of  Solder- 
Wick™  desoldering  braid.  The  resulting  pad 
will  now  be  wel  I  -tinned  and  easy  to  solder 
quickly* 

Several  pads  on  the  convener  board  must 
be  connected  to  the  foil  side  ol  the  board .  One 
way  to  do  this  is  to  make  slots  in  the  board  by 
carefully  rocking  an  X-acto®  knife  blade 
through  the  board,  The  Teflon™  board  mate- 
rial cuts  easily.  Then  thread  a  strip  of  the 
brass  foil  through  the  slot,  bend  it  flat  on  both 
surfaces,  and  solder  it  in  place. 

A  suggested  construction  technique  is  to 
solder  the  MMIC  bias  resistors  to  the  centers 
of  the  hairpin  filter  elements  where  possible, 
This  improves  stability.  Photo  B  shows  the 
routing  on  a  complete  transverter  board. 

Mounting  the  HP-2822  diode  packs  can  be 
interesting.  They  arc  as  small  as  chip  capaci- 
tors* have  three  leads*  and  are  surface  mount 
devices.  The  same  technique  that  works  on 
the  chip  caps  works  here  also.  Tin  one  pad, 
position  the  diode  pack  with  tweezers  and  a 
toothpick,  then  tack  one  lead.  Then  solder 
everything. 

The  initial  results  using  this  converter  ab- 
solutely amazed  me— it  worked  the  first  time 
1  fired  it  up.  I  heard  the  S-band  beacon  on 
DOVE  the  first  time  I  tried.  Not  bad. 

A  suggestion  on  improving  the  versatility 
of  the  converter:  Wire  it  to  work  both  com- 
monly-used segments  of  the  band.  Remem- 
ber about  "use  it  or  lose  it  *?  The  satellite 
suhband  is  at  2400  MHz.  Use  of  a  94.00  MHz 
crystal  in  the  LO  puis  the  Microsat  S-band 
beacons  (2401.221  for  DOVE)  at  an  IF  of 
145. 22K  A  90,00  MHz  crystal  will  put  the 
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2304  weak  signal  frequency  at  1 44  MHz. 
Wire  a  small  DPDT  relay  to  the  board  to 
switch  between  the  two  crystals.  Keep  the 
leads  short 

Preamp  Construction 

The  next  segment  of  the  Mode  S  rig  is  the 
preamp.  Fortunately \  Al  Ward  WB5LU A  has 
developed  a  scries  of  no-tune  preamps  for  the 
UHF  bands,  all  the  way  to  10  GHz.  These 
were  detailed  in  QST,  May  1989.  Construc- 
tion is  easy,  but  for  best  results  you  must 
follow  Ward's  instructions.  The  13cm  ver- 
sion uses  an  ATF  10135  GaAsFET,  and  of- 
fers a  less  than  1  dB  noise  figure.  While  all 
the  preamps  were  shown  with  grounded 
sources  {which  require  separate  gate  bias 
supplies),  the  1 3cm  unit  was  also  shown  in  a 
self-biased  version.  This  means  that  there  is 
no  negative  gate  bias  supply  to  fuss  with*  but 
you  must  ensure  that  the  source  leads  are 
properly  RF  grounded. 

Proper  RF  grounding  of  the  two  source 
leads  is  done  by  connecting  them  to  very  low 
inductance  disk  capacitors.  The  RF  energy 
thinks  the  capacitors  don't  exist  and  that  the 
source  leads  are  really  grounded,  but  there  is 
no  DC  ground,  Sot  self-biasing  is  accom- 
plished by  standing  the  sources  above  DC 
ground  with  a  resistor. 

Never  content  to  leave  well  enough  alone,  1 
built  two  preamps  and  used  slightly  different 
construction  techniques  on  each.  On  one  unit, 
I  drilled  holes  to  fit  the  disk  capacitors  through 
the  circuit  board  as  instructed  in  the  article, 
then  grounded  the  capacitors  underneath. 

On  the  second  I  used  a  different  technique. 
First,  use  the  X-acto  knife  to  make  slots  in  the 
circuit  board  at  the  inside  edges  of  the  small 
rectangular  pads  on  either  side  of  the 
GaAsFET.  Then  thread  }An  wide  strips  of 
very  thin  brass  foil  through  the  slots.  Flatten 
the  foil  to  the  board  and  solder  it  to  both  sides- 
Tin  one  side  of  a  disk  capacitor.  Then  posi- 


tion one  disk  capacitor  properly  (with  the 
tinned  side  down),  and  heat  the  brass  strip 
from  the  underside  with  a  40  watt  iron.  When 
the  heat  transfers  through  the  foil ,  it  will  melt 
the  solder  and  stick  the  capacitor  in  place.  It  is 
very  easy  to  break  a  disk  cap  by  excess  pres- 
sure .,  so  be  careful.  After  mounting  the  disk 
caps,  check  them  with  an  ohmmeter  lo  insure 
against  shorts  to  ground. 

The  circuit  board  is  very  flexible  and  bends 
easily,  so  make  it  more  rigid  be  lore  mounting 
the  rather  delicate  chip  devices-  One  way  to 
do  this  is  to  bend  or  piece  a  ^ "  wide  by  0.0 16" 
thick  hobby  brass  strip  all  the  way  around  the 
circuit  board.  Leave  Vfr *  overlapping  the  bot- 
tom side  of  the  board.  Mount  the  connectors 
and  feed-through  on  the  strip.  Then  solder 
connectors  and  strip  to  the  circuit  board.  Sol- 
der the  board  ground  plane  to  the  strip  all 
around.  Mount  the  chip  components,  zener 
diode  and  GaAsFET  last.  Doing  the  heavy 
soldering  between  the  walls  and  board  first 
not  only  physically  protects  the  components 
from  fractures  induced  by  bent  boards,  it  also 
keeps  you  from  frying  the  chip  components. 

Kits  are  available  from  Down  East  Mi- 
crowave, I  built  two  ol  these,  one  with  right- 
angle- mount  N -con nee  tors  and  one  with  end- 
launch  SMA  connectors,  just  like  Ward 
suggested.  Both  work,  but  the  SMA  version 
(which  has  the  brass  foil  source  grounding 
straps)  works  better.  This  unit  is  shown  in 
Photo  C 

The  Antenna 

Last  but  not  least  is  the  loop  yagi.  The  design 
I  used  was  based  on  that  presented  by  Joe 
Reisert  WUR  at  the  first  annual  1296/2304 
Conference  (19-22  September,  1985,  in  Es- 
tes  Park,  Colorado).  His  design  was  for  2304 
MHz.  Since  I  wanted  to  use  the  antenna  on 
both  2304  and  2401,  1  did  die  unpardonable 
and  scaled  WlJR's  element  lengths  to  2330 
MHz.  I  did  not  change  the  element  spacing. 
This  antenna  has  52  elements  and  fits  on  an  8 ' 
section  of  !6  *  diameter  aluminum  tubing. 

One  method  of  building  this  antenna  is  to 
get  a  sheet  metal  shop  to  shear  a  bunch  of  '4 
wide  strips  about  2'  long  from  a  sheet  of 
0.032*  thick  aluminum.  Do  not  use  anodized 
aluminum  for  the  elements  or  the  boom.  Ele- 
ment lengths  and  spacing  are  itemized  in 
Table  1 .  Scribe  off  the  required  lengths  on  the 
strips  with  a  steel  scribe  point  set  of  dividers. 
Adjust  the  dividers  with  a  dial  caliper  and  lay 
them  off-  Recneck  each  dimension.  Toler- 
ances are  ± 0. 005  '\  so  be  careful.  Remember 
to  leave  3/ 1 6,r  between  the  center  of  each  hole 
mark  and  the  end  of  each  strip  and  W1  be- 
tween adjacent  holes  on  a  strip.  These  will  be 
cut  apart  later,  as  it  is  easier  to  handle  a  whole 
strip,  After  you  scribe  a  length,  mark  the 
element  number  or  group  on  it  with  a  water- 
proof marker.  Then,  with  a  magnifying 
glass,  center  punch  each  mark  accurately. 
Drill  each  hole  0. 1 16  (J32  drill}  in  diameter. 
Drill  them  one  hole  at  a  time;  stacking  strips 
is  a  sure  way  to  goof.  Finally,  cut  the  element 
strips  apart, 

Preform  each  element  loop  by  bending  it 
around  a  form.  A  piece  of  &"  PVC  pipe 
works  fine. 
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COMMUNICATIONS 
ELECTRONICS  INC. 

Emergency  Operations  Center 

has  expanded  to  our  new  two  acre  facility 
and  Worfd  Headquarters.  Because  of  our 
growth,  CEI  is  now  your  one  stop  source 
for  emergency  response  equipment  When 
you  have  a  command,  control  or  communi- 
cations need,  essential  emergency  sup- 
plies can  be  rushed  to  you  by  CEI.  As 
always,  for  over  twenty  two  years,  we're 
here  and  ready  to  help. 

Our  RELM  two-way  radiotransceivers  were 
especially  created  for  government  agencies. 
When  you  need  to  talk  to  police,  fire,  ambu- 
lance, or  state,  federal  and  international 
response  forces,  RELM  transceivers  may  be 
quickly  programmed  for  up  to 48  frequencies. 
Listed  below,  are  some  of  our  most  asked 
about  transceivers.  For  additional  assistance, 
call  CEI  at  313-996-8888. 

NEW!  RELM®  RSP50OA 

List  price  $465,00/CE  price  S319.95/SPECIAL 
20  Channel  •  5  Waft  *  Handhold  Transceiver 

Frequency  range:  148-174  MHz.  continuous  coverage. 
WW  also  work  134-14$  MHz.  with  reduced  performance 
The  RELM  R3P500B-A  is  our  most  popular  pro- 
grammable 5  watt  20  channel  hand  held  transceiver. 
You  can  scan  20  channels  at  up  to40  channels  per 
second.  It  includes  CTCSS  tone  and  digital  coded 
squelch.  Snap  on  batteries  give  you  plenty  of 
power.  Additional  features  such  as  time-out  timer, 
busy-channel  lockout,  cloning,  plug-in  programming 
and  IBM  PG  com  pat  ability  are  standard,  it  is  RCC. 
type  accepted  for  data  transmission  and  D,O.C. 
approved.  We  recommend  also  ordering  the  BC45 
rapid  charge  1 V2  hour  desk  battery  charger  for 
$99,95,  a  deluxe  leather  case  LC45  for$48.95  and 
an  external  speaker  microphone  with  clip  SM45  for 
$59.95.  Since  this  radio  is  programmed  with  an 
external  programmer,  be  sure  to  also  order  one 
PIYI45  at  $74,95  for  your  radio  system. 

NEW!  RELM®  UC1 02/UC202 

List  price  S128.33/CE  price  $79,95/SPEClAL 
Now...  Handheld  gear  you  can  a  fiord. 

CEI  understands  that  all  agencies  want  excellent 
communications  eapabitity,  but  most  departments 
are  strapped  for  funds.  To  help,  CEI  now  offers  a 
special  package  deal  on  the  RELM  UC102  one 
watt  transceiver.  You  get  a  UC102  handheld 
transceiver  on  154,5700  MHz.,  flexible  antenna, 
battery  charger  and  battery  pack  for  only  $79.95.  It 
you  want  even  more  power,  order  the  RELM 
UC202  two  watt  transceiver  for  only  £1 14,95. 

NEW!  RELM0  RH256NB-A 

List  price  $44995/CE  price  $299,95/$PEClAL 
tB  Channel  •  25  Watt  Transceiver  •  Priority 
Time-out  timer  •  Off  Hook  Priority  Channel 

The  RELM  RH256NB  is  the  updated  version  of  the 
popular  RELM  RH256Bsixteen-channel  VHF  land 
mobile  transceiver.  The  radio  technician  maintain- 
ing your  radio  system  can  store  up  to  1 6  frequencies 
without  an  external  programming  too!.  All  radios 
come  with  CTCSS  tone  and  scanning  capabilities. 
This  transceiver  even  has  a  priority  function.  A  60 
Watt  VHF 1 50-162  MHz,  version  called  theRH606B 
is  available  tor  $429.95.  A  UH F 1 5  watt,  1 6  channel 
similar  version  of  this  radiocailed  the  LM  U1 5B*A  is 
also  available  and  covers  450-482  MHz.  for  only 
S339,95,  An  external  programming  unit  SPM2  for 
$4995  is  needed  for  programming  the  LMU15B, 

NEW!  RELM®  LMV2548B  A 

List  price  S423.33/CE  price  S280.95/SPECIAL 
45  Channel  •  25  Watt  Transceiver  *  Priority 

RELM's  new  LMV2  548  B  gives  you  up  to  48  channels 
which  can  be  organized  i  nto  4  separate  scan  areas 
for  convenient  grouping  of  channels  and  improved 
communications  efficiency.  With  an  external  pro- 
grammer, you  r  radio  technician  can  reprogram  this 
radio  in  minutes  with  the  PM100A  programmer  for 
$99.95  without  even  opening  the  transciever.  A 
similar  1 6  channel,  60  watt  unit  called  the  RM  V60B 
is  available  ror  $489.95.  A  low  band  version  called 
the  RML60A  for  30-43.000  MHz  or  the  RML60B 
for  37-50,000  MHz.  is  also  available  for  $489.95. 


RELM®  Programming  Tools 

If  you  are  the  dealer  or  radio  technician  maintaining 
your  own  radio  system,  you  must  order  a  programming 
tool  to  activate  various  transceivers.  The  PCKIT01 0  for 
$149.95  isdesigned  to  program  almost  ail  RELM  radios 
by  interconnecting  between  a  MS/DOS  PC  and  the 
radio.  The  PM10OAfor$99.95  is  designed  toexternaliy 
program  the  R  MV60B,  RM  L60  A,  RM  L608and  L  MV2548 
radios.  The  SPM2  for  $4995  is  for  the  LMV25B  and 
LMU15B  transceivers.  The  RMP1  for  $49.95  is  lor  the 
RMU45B  transceiver.  Programmers  must  be  used  with 
caution  and  oniy  by  qualified  personnel  because  incorrect 
programming  can  cause  severe  interference  and  dis- 
ruption to  operating  communications  systems 

•  •  *  Uniden  CB  Radios    ••• 

The  Uniden  line  of  Qtizens  Band  Radio  transceivers  es 
designed  to  give  you  emergency  communications  at  a 
reasonable  price.  Uniden  CB  radios  are  so  reliable  they 
have  a  two  year  limited  warranty. 

PR031  0 E-A3  Unid&n  40  Ch-  Portable/ Mobile  C8 . . .  $72.95 
PRO330E-A3  Uniden  40  CK  Remote  mount  CB.... $99.95 
GRANT-A3  Uniden  40  channel  SSBCB  mobile  ....  $1  52,95 
PCI  22- A3  Uniden  40  Channel  SS8  CB  mobiJe       $  11 3.95 

PC66A-A  Uniden  40  channel  CB  Mobile. $78.95 

PROS1 0XL-A3  Uniden  40  channel  CB  Mobile  ...  $34.95 
PRO520XL-A3  Uniden  40  channel  CB  Mobile  .... .  $49.95 

PROS35  E-A  umden  40  channel  c  B  Mobile $7395 

PROS38W-A  Uniden  40  Ch.  weather  CB  Mobile  ... $78.95 

PRO640E-A3  Uniden  40  ch.  SSB  CB  mobile $133.95 

PROeiOE-A  Uniden  40  channel  SSB  CB  Base     .  $1 74.95 

•  •  •  Uniden  Radar  Detectors*  *  it 

Buy  the  finest  Uniden  radar  detectors  from  CEI  today. 
CARD- A3  Uniden  credit  card  size  radar  detector. . .  $1 27.95 

RD3XL-A3  Uniden  3  band  radar  detector $1  24.95 

ft  DGGTL-AUnictert"  Pass  port"  size  radar  detecto  r. . .  $89,95 
RD9XL-A3  Uniden  "micro"  stze  radar  detector  .  $1  07.95 
RD25-A  Uniden  visor  mount  radar  detector $54  95 

Bearcat®  200XLT-A 

List  price  $509,95/CE  price  $239.95/SPECIAL 
12- Band,  200  Channel  •  BOO  MHz.  Handheld 
Search  •  Limit  •  Hold  •  Priority  *  Lockout 
Frequency  range:  29-54,  1 18-1  74,  406-51 2,  806-956  MHz. 
Excludes  823  9875-849.0125  and  868.9875894.0125  MHz. 

The  Bearcat  200XLT  sets  a  new  standard  for  hand- 
held scanners  in  performance  and  dependability. 
This  full  featured  unit  has  200  programmable 
channels  with  10  scanning  banks  and  12  band 
coverage.  If  you  want  a  very  similar  model  without 
the  800  MHz.  band  and  100  channels,  order  the 
BC  1O0XLT-A3  for  only  $17995.  Includes  antenna. 
carrying  case  with  belt  loop,  ni-cad  battery  pack. 
AC  adapter  and  earphone.  Orderyour scanner  now, 

Bearcat®  800XLT-A 

List  price  $549. 95/CE  price  $239. 95/SPEC I Al- 
ts- Band,  40  Channel  •  No-cry s tat  scanner 
Priority  control  *  Search/ Scan  •  AC/ DC 
Bands:  29-54.  118*174,  406-572,  806-912  MHz, 
Mow... nothing  mmctudad  In  the  809*912  MHz  band. 

The  Uniden  800XLT  receives  40  channels  in  two  banks. 
Scans  1 5  channels  per  second.  Size  9  V*"  x4VaJ'  x  1 2Va." 
If  you  do  not  need  the  800  MHz  band,  a  similar  model 
called  the  BC  210XLT-A  is  available  for  $175.95 

NEW!  Uniden®  MR8100-A 

List  price  $849.95/CE  price  $486.95 
12-Bandt  100  Channal  *  Surveillance  scanner 

Bands:  29-54,  116-174,  406-512,  806-956  MHz. 
The  Uniden  MRS  100  surveillance  scanner  is  different 
from  all  other  scanners.  Originally  designed  for  intel- 
ligence agencies,  fire  departments  and  public  safety 
use,  this  scanner  offers  a  breakthrough  of  new  and 
enhanced  features.  Scan  speed  is  almost  100  channels 
per  second,  You  get  four  digit  readout  past  the  decimal 
point.  Complete  coverage  of  800  MHz.  band  when 
programmed  with  a  personal  computer  Alphanumeric 
designation  of  channels,  separate  speaker,  backlil  LCD 
display  and  more.  To  activate  the  many  unique  features 
of  the  Uniden  MRS  100  a  computer  interface  program  is 
available  for  $19.95.  Due  to  manufacturers'  territorial 
restrictions,  the  MR8100  is  not  available  for  direct 
shipment  from  CEI  to  CA,  OR,  WA,  NVP  ID  or  UT. 

NEW!  Ranged  RCI2950-A 

List  price  S549.95/CE  price  $249.95/SPECIAL 
10  Meter  Mobile  Transceiver  *  Digital  UFO 
Full  Band  Coverage  •  All-Mode  Operation 
Backllt  liquid  crystal  display  *  Repeater  Splits 
RIT  +10  Programmable  Memory  Positions 
Frequency  Coverage:  28.0000  MHz,  to  29.6999  MHz. 

The  Ranger  RCI2950  Mobile  10  Meter  Transceiver 
has  everything  you  need  for  amateur  radio  com- 
munications. The  RF  power  control  feature  in  the 
RCi2950  allows  you  to  adjust  the  RF  output  power 
continuously  from  1  watt  through  a  full  25  watts 
output  on  USB,  LSB  and  CW  modes.  You  get  a 
noise  blanker,  roger  beep,  PA  mode,  mike  gain, 
digital  VFOr  built-in  S/RF/MOD/SWR  meter.  Fre- 
quency selections  may  be  made  from  a  switch  on 
the  microphone  or  the  front  panel.  The  RCI2950 
gives  you  AM,  FM,  USB,  LSB  or  CW  operation  For 
technical  info,  call  Ranger  at  619-259-0287. 


RELM 
LMV2543B 
Only  $289.95 

OTHER  RADIOS  AMD  ACCESSORIES 

XC365- A  Un/tfe/T  Ultra  Clear  Plus  Cordless  Phone.  $89  95 
CT7U5S-A  Uniden  speakerphone  cordless  phone. . .  $  1 09.95 

BC55XLT-A  Bearcat  10  channel  scanner $1 14  95 

AD100-A  Plug  in  wall  charger  for  BC55XLT $14.95 

PS001  -A  Cigarette  lighter  cable  for  BC55XLT $1 4.95 

VCOOI  -A  Carrying  case  for  BC55XLT $1 4,95 

BC70XLT-A  Bearcat  20  channel  scanner , $  1  59.95 

BC142XL-A  Bearcat  10  ch   10  band  scanner $84.95 

BC1 47XLT-A  Bearcat  1  6  ch.  10  band  scanner $94.95 

BC1 72XL-A  Bearcat  20  ch.  1 1  band  scanner,  , . . .  $1 34,95 
SC177XLT-A  Bearcat  1  6  ch.  11  band  scanner  S  134.95 
BC590XLT- A  Search  1  00 Ch.  1 1  band  Scanner . . .  $194,95 
BC7  60  X  LT- A  S  eafcaf  100ch.  12  band  scanner. . . .  S254.95 
BC002-ACTCSS  lone  board  for  BC590/760XLT.  ,  $54.95 
BC003-A  Switch  assembly  for  BC590/760XLT  . . . ,  $22,95 
BC855XLT-A  Bearcat  50  ch.  12  band  scanner .     $199.95 

BC1  -A  Bearcat  Information  scanner  with  CB $  1 29.95 

BC330A-A  Bearcat  Information  scanner $99  9$ 

BC560XLT-A  Bearcat  16  ch.  10  band  scanner  ....  $94.95 
BP205-A  NhCad  bar!,  pack  for  BC200/BC100XLT. . .  $39  95 

ATSSOe-A  Sangean  shortwave  receiver $159.95 

ATS803A-A  Sangean  shortwave  receiver. $159  95 

ATSSOO'A  Sangean  shortwave  receiver $99.95 

MSI  03-A  Sangean  shortwave  receiver $84.95 

741 02-A  Midland  emergency  weather  receiver  .  $39.95 
771 1  6-A  Midland  CB  with  VHF  weathers  antenna .   $66-95 

771 1  B'A  Midfand  CB  mobile  with  VHF  weather $62.95 

7791  3  A  Midland  CB  portable  wirh  VHF  weather . .     $79.95 

76300-A  Midland  CB  base  station $92.95 

FBE-A  Frequency  Directory  for  Eastern  U.SA $14.95 

FBW-A  Frequency  Directory  for  Western  U.S.A. ....  $14.95 
BFDT  -A  Ml,  IL,  IN,  KY.OHrW1  Frequency  Directory ...  $14.  S5 

RFD2-ACT.  ME,  MAt  NH,  Rl,  VT  Directory $14.95 

RFD3-A  D£,  DC,  M D,  NJ,  NY,  PA.  VAP  WV  Dir $1 4.95 

RFD4-A  AL  AH,  FL,  GA,  LA,  MS,  NG  PR,  SC,  TN,  VI ...  $1  4  95 
RFOS  AAKJD,  IA,MNt,  MT,NEfND,ORfSD,WArWY  ..S14  95 
RFD6-A  CA,  NV<  UT.  AZ.  HI,  GU  Freq.  Directory. . . .  $14.95 
RFD7-ACO,  KS,  MO,  NM,  OK,  TX  Freq,  Directory . , , .  $14.95 

ASD-A  Airplane  Scanner  Directory $14.95 

TSr>G7"  Top  Secret"  Registry  or  U.S.  Govt.  Freq.  .  ..$16,95 

TTC'A  Tune  in  en  telephone  calls $14.95 

CBH-A  Big  CB  HandbOOk/AM/FM/Freeband $14,95 

TIC- A  Techniques  lor  Intercepting  Communications  . . .  $14,95 

RfiF-A  Railroad  frequency  directory .$t4.95 

EEC- A  Embassy  &  Espionage  Communications,,.  .St 4.95 

SMH-A  Scanner  Modification  Handbook $  1 6  95 

LIN-A  Latest  Intelligence  by  James  E,  Tunneli  $16-95 

A60-A  Magnet  mount  mobile  scanner  antenna  ....  $34.95 

A70-A  Base  station  scanner  anlenna $34,95 

USAMM-AMag  mount  VHF  ant.  w/  12'  cable ,$39.95 

USAK-A  fc"  hole  mount  VHF  ant.  w/  17  cable $34.95 

Add  $4.00  shipping  for  all  accessories  ordered  at  the  same  time. 
Add  $1 2.00  shipping  per  radio  and  $4.00  per  antenna. 

BUY  WITH  CONFIDENCE 

Michigan  residents  pJease  add  4%  safes  tax  or  supply  your 
tax  ID.  number.  Written  purchase  orders  are  accepted  from 
approved  government  agencies  and  most  well  rated  firms  at 
a  10%  surcharge  lor  net  10  billing.  All  sales  are  subject  to 
availability,  acceptance  and  verification.  Prices,  terms  and 
specifications  are  subjeel  to  change  without  notice.  All 
prices  are  in  U.S.  dollars.  Out  of  stock  items  will  be  placed  on 
backorder  automatically  or  equivalent  product  substituted 
unless  CEI  is  instructed  differently  A  $5  00  additional  hand- 
ling fee  will  be  charged  tor  all  orders  with  a  merchandise 
total  under  $50. 00.  Shipments  are  FOB.  CEI  warehouse  in 
Ann  Arbor,  Michigan.  No  COO's,  Not  responsible  for  typo- 
graphical errors. 

Mail  orders  to:  Communications  Electronics)" 
Box  1045.  Ann  Arbor,  Michigan  48106  U.S.A.  Add 
$12.00  per  radio  for  U.P.S  ground  shipping  and 
handling  in  the  continental  U.S.A.  For  Canada, 
Puerto  Rico,  Hawaii,  Alaska,  or  APO/FPO  delivery, 
shipping  charges  are  two  times  continental  U.S. 
rates.  If  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card 
order.  5%  surcharge  for  billing  to  American  Express. 
For  credit  card  order  call  toll-free  in  the  U,S.  Dial 
800- USA-SCAN.  For  information  call  31 3-996-868S. 
FAX  anytime  dial  313-663-8888.  Order  today. 

Scanner  Distribution  Center™  and  CEI  logos  are  trade- 
marks Of  Communications  Electronics  Inc, 
Sale  dates  1-2/15/90  —  6/30/91  AD  #01  0591  -A 

Copyright©  1991  Communications  Electronics  inc. 

For  more  information  call 

1  -31 3-996-8888 

Communications  Electronics  Inc, 
Emergency  Operations  Center 

P.O.  Box  1045  D  Ann  Arbor,  Michigan  48106-1045  USA. 
For  orders  call  313-996-8888  or  FAX  313-663-8888 


CIRCLE  121  ON  READER  SERVICE  CARD 
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CUSTOM 
FULL 
COLOR 
CARDS 


1 1}9  a  95    500  31  ®"  %  5 1  il"  COLOR  QSLS 

CALL  TOLL  FREE  1-800-869-7527 

or  write  for  info  kit 

Color  cards  guarantee  mofe  returns! 

VISUAL  CONCEPTS 

21 6  Delaware.  Suite  301  •  Kansas  City,  MO  641 05 


CIRC1E  2S1  ON  READER  SERVICE  CARD 


POWER  YOUR  STATION  FROM  THE  SUN 
Solar  Photovoltaic  Cells 

•  No  more  power  supply  hum 

*  Operate  remote  locations  and  stay  on  the  air 
•Self- regulated 

■Perfect  for  charging  your  1 2v  battery 

22  watt  module— $199       42  watt  module— $345 
Other  systems  &  panels— Call  for  Info 

Bailey  Country  Store 

P.O  Box  688,  Bailey  CO  60421 
Tel .  (303)  S38-2505    Ask  lor  G I  e  nn 


CIRCLE  262  ON  READER  SERVICE  CARD 


DISTINCTIVE  RING  SWITCH 

Add  additional  phone  numbers  to  a  single  line  with 
the  new  Distinctive  Ringing  service  from  the  phone 
company  RingDirector  detects  ring  patterns  and 
routes  calls  to  phones,  answering  machines,  FAX'S 
or  modems.  2-port  $89.  4*port  $149.  S/H  $5. 
1  -800-677-7969     FAX  51 6-676-9225 

EXCELLENT  TECHNOLOGY 
69  Smith  Street,  Glen  Head,  NY  11543 


CIRCLE  280  ON  READER  SERVICE  CARD 


JAN  CRYSTALS 


your  reliable  source  lor 

a  world  of  crystal  clear 
communication 


JON 
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•  Commercial  Two-Way 

•  Microprocessors 

•  Amateur/ Experimental 

•  Scanners/  Monitors/  Ragers 

•  Satellite-Telemetry 

•  Plus  custom  applications 

EXPEDITED  ORDER  SERVICE! 

FOR  FREE  CATALOG, 
CALL  OR  WRITE; 


jMoHfrCOrd 


JAN  CRYSTALS 

RO.  Box  06017 
Ft.  Myers,  FL  33906 

(813)  936  2397 

TOLL  FREE  1-800-526-9825 

FAX  ORDERS:  1-813-936-3750 
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To  mark  the  element  locations  on  the 
boom,  it  seems  that  millimeters  are  easier  to 
use  than  inches,  so  I  converted  WUR's  di- 
mensions. It's  hard  to  find  a  tape  measure  that 
reads  out  in  decimal  inches!  Lay  a  tape  along 
the  boom  and  mark  each  location.  Dimen- 
sions are  from  the  end  of  the  boom.  This 
prevents  cumulative  errors. 

Drilling  the  boom  squarely  can  be  chal- 
lenging. Eyeballing  doesn't  work.  Use  a 
"universal  drill  guide7  with  a  V-notch  de- 
signed to  drill  holes  in  the  center  of  a  pipe. 

Before  you  start  drilling,  you  must  devise  a 
method  of  preventing  boom  rotation  while 
drilling,  thereby  keeping  all  the  drilled  holes 
in  line.  You  must  also  support  the  boom  high 
enough  off  the  bench  so  that  the  drill  guide 
can  slide,  One  way  to  do  this  is  to  first  drill  a 
hole  through  the  boom  large  enough  to  clear  a 
1  V211  long  No.  4  or  6  wood  screw.  Run  the 
screw  into  the  bench  only  about  lA" .  The 
boom  will  now  be  free  to  move  up  and  down 
as  the  drill  guide  is  moved,  but  will  be  rota- 
tionally  fixed.  Two  screws  in  different  loca- 
tions may  be  required  if  your  drill  guide  has  a 
large  base  and  you  can't  get  all  the  holes 
without  hitting  the  screw.  Slide  the  drill  guide 
along  the  bench  with  the  boom  in  the  V-notch 
and  drill  each  0. 1 16"  hole.  Remember  to  drill 
the  driven  element  hole  lA ff  in  diameter. 

When  assembling  the  elements  to  the 
boom,  use  4^-0  x  St'"*  stainless  screws,  nuts 
and  lock  washers.  Put  the  lock  washer  be- 
tween the  nut  and  the  boom,  not  under  the 
element.  Coat  the  ends  of  each  element  with  a 
corrosion  inhibitor  such  as  No-Al-Ox™. 
Weather  turns  aluminum  into  aluminum  ox- 
ide, which  is  a  dandy  insulator.  No-Al-Ox  is 
available  from  your  local  electrical  supply 
house  and  well  worth  the  nominal  cost,  As- 
semble the  elements  with  the  overlaps  all 
facing  the  same  direction. 

For  the  driven  element,  drill  a  0. 144"  (#27 
drill)  hole  through  a  14  "  brass  flat  head  bolt. 
Also  drill  the  center  of  the  brass  strip  driven 
element  to  0. 144."  You  must  assemble  all  the 
pans  (element,  bolt,  nut,  boom,  etc.)  on  the 
UT141  hardline  before  you  solder  things  to- 
gether. Use  hobby  (low-temperature)  silver 
solder  and  flux  for  all  outdoor  connections  as 
it  does  not  deteriorate  from  weather  like  reg- 
ular rosin  core  solder.  A  note:  Go  easy  on  the 
heat  on  the  hardline,  If  you  overheat  it,  it  can 
swell  and  rupture.  Then  you  start  over.  T  did. 

The  finished  product,  or  at  least  the  driven 
element  end,  is  shown  in  Photo  D  amidst  a 
variety  of  other  antenna  goodies.  Once  again, 
complete  antennas  and  antenna  kits  are  avail- 
able from  Down  East  Microwave. 

The  8'  long,  W  diameter  boom  is  flimsy 
and  requires  mounting  support.  The  strap 
mounting  method  shown  is  easy  and  works. 
A  single  U-bolt  through  the  support  boom 
mounts  the  whole  thing  to  the  antenna  cross 
boom.  See  Figure  5. 

A  note  on  antenna  mounting:  Many  satel- 
lite operators  use  a  nonmetallic  cross  boom 
between  their  antennas.  This  tends  to  cut 
down  intcrmod  problems  on  the  harmonically 
related  modes,  such  as  Mode  J.  If  you  mount 
this  (or  any)  antenna  on  an  insulated  boom 
and  leave  the  preamp  connected,  remember 


where  atmospheric  static  electricity  has  to  go 
—down  the  lead  in  coax  into  the  shack.  Keep 
the  coax  disconnected  from  the  equipment 
and  thoroughly  grounded  in  the  shack  when 
the  antenna  is  not  in  use.  Never  use  the  anten- 
na when  thunderstorms  are  in  the  area.  We 
are  not  talking  about  a  direct  lightning  strike 
here  either;  there  is  little  real  protection  from 
a  situation  like  that.  I  strap-ground  the  1296 
and  2401  antennas  right  up  on  the  mounting 
boom. 

Results 

Now  the  big  question:  Does  it  work?  Since 
I  do  not  have  access  to  test  equipment  for  this 
frequency,  I  took  the  pragmatic  approach— I 
tried  it.  The  first  test  was  with  the  loopyagi  con- 
nected to  the  no-tune  downconverter  through 
three  feet  of  RG  142,  12  feet  of  RG-213 
around  the  rotors,  and  65  feet  of  9913.  And 
no  preamp,  as  it  wasn't  built  yet-  But  I  heard 
the  DOVE  S-band  beacon  on  the  first  try. 

Since  the  addition  of  the  WB5LUA  no-tune 
preamp,  the  DOVE  beacon  is  loud  enough  to 
hold  the  PLL  (Phased  Lock  Loop)  on  my 
G3RUH  PSK  modem,  and  autotune  the  at- 
tached  receiver.  DOVE's  100  kHz  Doppler 
shift  makes  this  rather  touchy  sometimes,  as  a 
brief  fade  can  cause  the  signal  to  run  out  of 
the  capture  range  of  the  modem.  Mostly  it 
holds  surprisingly  well,  considering  that  the 
rate  of  change  of  frequency  fairly  screams 
across  the  band. 

This  arrangement  also  works  on  the  big 
guy,  AO-13,  Mode  S.  Downlink  signal 
strength  is  marginal  for  SSB,  but  quite  ade- 
quate for  CW.  However,  perseverance  has 
yielded  a  handful  of  sideband  contacts  on  that 
mode,  which  is  quite  a  thrill.  Two  hints  are 
useful  at  this  point.  First,  lots  of  multiplica- 
tion (X24)  between  the  LO  crystal  and  the 
injection  frequency  offers  the  potential  for 
large  frequency  conversion  errors.  It  can  be 
very  difficult  to  predict  where  to  initially  find 
S-band  signals.  My  own  set-up  has  over  50 
kHz  frequency  offset,  exclusive  of  Doppler. 
The  solution  is  to  start  by  trying  to  find  a 
loud,  strong  signal  like  DOVE  and  tune  all 
over  the  place  until  you  find  it  Then  track  the 
signal,  recording  the  apparent  frequency  and 
time  and  compare  TCA  (Time  of  Closest 
Approach,  where  the  Doppler  correction 
should  be  zero)  to  the  published  actual  beacon 
frequency. 

Second,  the  antenna  described  here  is  mar- 
ginal at  best  for  AO-13.  The  AO-13  13cm 
beacon  is  only  a  watt  or  so,  and  at  times  is 
42,000  kilometers  away!  When  you  hear  a 
Mode  S  signal,  rock  the  antenna  position  to 
peak  it.  It  is  surprising  how  much  difference 
this  can  make. 

The  advent  of  no-tune  preamps  and  con- 
verters has  brought  Mode  S  into  the  realm  of 
the  average  experimenter.  Good  construction 
practices  and  attention  to  detail  are  rewarded 
by  excellent  performance  on  frequencies  pre- 
viously considered  almost  unattainable. 
Now,  go  out  and  build  some  gear.  See  you  on 
ModeS! 


Contact  Ed  Krome  KA9LNV  at  1023 
Goldfinch  Rd,  f  Columbus  IN  47203. 
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Number  B  on  your  Feedback  card 


Touch-Tone 

Activated  Scanner 


So  you  won 't  miss  a  call! 


by  Don  Moser  AA7Y 


Inexpensive,  wide-frequency 
coverage  scanners  have  been 
developed  into  valuable  tools  for 
the  amateur  radio  operator.  There 
arc,  however,  two  drawbacks  that 
keep  them  from  reaching  their  full 
potential.  First,  when  you're  scan- 
ning a  number  of  busy  repeaters 
and  simplex  frequencies,  and  Ben 
and  Ernie  tie  up  one  repeater,  your 
scanner  will  most  likely  be  stuck 
there.  If  someone  tries  to  call  you 
on  another  frequency,  you  won't 
hear  the  call.  Secondly,  you  (and 
the  rest  of  your  household)  will 
have  to  listen  to  Bert  and  Ernie  so 
you  won't  miss  a  call  eventually 
directed  to  you. 


Photo  A,  The  author  modified  the  Motron  Auto  Kail  AK-4  to  solve 
two  common  problems. 


A  Logical  Solution 

A  Touch-Tone  decoder  alone,  connected  to 
a  scanner,  will  solve  the  second  problem;  you 
won't  have  to  listen  to  all  the  traffic  until 
you're  called,  But  it  won't  solve  the  first 
problem  of  the  scanner  getting  hung  up  on  a 
busy  channel.  Combining  the  logic  of  the 
decoder  and  the  scanner  will,  however,  solve 
both  problems. 

What  happens  when  a  normal  scanner 
switches  to  a  busy  frequency?  The  squelch 
circuit  detects  a  carrier  and  outputs  a  logic 
control  signal  that  tells  the  scanner  to  stop 
scanning.  To  operate  as  a  Touch-Tone  acti- 
vated scanner,  I've  opened  the  logic  control 
line  coming  from  the  squelch  circuit  and  in- 
serted a  logic  signal  from  the  first 
decoded  digit  of  an  Auto-Kail 
AK-4  Touch-Tone  decoder-  The 
scanner  won't  stop  unless  it  re- 
ceives the  first  digit  of  your  code. 

If  the  scanner  is  programmed  to 
scan  10  frequencies,  and  it's  scan- 
ning at  the  rate  of  10  channels  per 
second,  the  calling  station  must 
hold  down  the  first  digit  of  the  code 
for  at  least  one  second.  This  gives 
the  scanner  enough  time  to  make 
one  complete  cycle  through  all  the 
frequencies.  Once  the  first  digit  is 
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decoded,  a  timer  is  set  that  stops  the  scanner 
for  about  10  seconds,  allowing  time  for  the 
decoder  to  receive  the  rest  of  the  code.  If  the 
right  code  sequence  is  not  received  within  10 
seconds,  the  scanner  resumes  scanning.  If  the 
correct  code  is  received,  another  timer  is 
triggered  that  both  turns  on  your  speaker  and 
keeps  the  scanner  tuned  to  the  calling  fre- 
quency. The  calling  station  identifies  and 
tells  you  which  frequency  he's  calling  on. 

Fve  been  using  this  system  for  several 
years  now,  and  it\s  been  a  real  life-saver.  We 
have  four  speakers  connected  to  the  scanner/ 
decoder  and  placed  at  strategic  places 
throughout  the  house  and  shop.  My  wife  can 
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always  get  through  on  simplex 
when  she's  doing  errands  around 
town.  Friends  from  various  parts 
of  the  state  can  use  different  re- 
peaters to  reach  me.  Early  one  Sun- 
day morning,  when  the  phone  had 
been  accidentally  left  off  the  hook, 
my  brother-in-law  was  able  to 
wake  us  up  by  calling  on  2  meters; 
there  had  been  a  serious  family 
medical  emergency. 

Scanner  Modifications 

I  implemented  this  scanning  sys- 
tem using  the  Radio  Shack  PRO-57 
scanner  and  the  MoTron  Auto  Kail 
AK-4C  DTMF  decoder.  You  can 
use  almost  any  scanner  and  DTMF 
decoder  for  this  project,  The  PRO-57 
is  currently  Radio  Shack's  least 
expensive  scanner,  Most  scanners  use  similar 
receiver  and  scanning  circuits.  The  PRO-57 
uses  the  MC-3361  FM  receiver  IC.  Pin  13  is 
the  scan  control  output.  When  it's  low;  the 
scan  function  is  enabled.  When  a  signal  is 
present,  it  goes  high  and  scanning  stops. 

If  you  use  a  different  scanner*  check  the 
schematic  for  the  line  that  goes  from  the  re- 
ceive IC  to  the  scanning  section.  If  you  check 
this  line  with  a  logic  probe,  you  should  see  it 
changing  states  when  you  turn  the  squelch 
control  on  and  off.  Normally,  when  the  re- 
ceiver is  unsquelched.  it  tells  the  scanning 
control  to  stop  scanning.  Since  the  scanner 
needs  to  be  stopped  with  a  DTMF  signal 
instead  of  acanier,  this  control  line 
is  broken  and  the  input  to  the  scan 
control  is  diverted  to  the  output  of 
the  DTMF  decoder.  The  line  is 
broken  after  it  goes  to  the  mute 
circuit  on  the  power  amplifier. 


Figure  I.  System  block  diagram. 


Adding  Scan-Control 

and  External  Speaker  Jacks 

Two  mini-phono  jacks  (3.5mm) 
were  added  to  the  scanner.  One  is 
used  to  connect  the  first  digit  detect 
circuit  in  the  DTMF  decoder  to  the 
scan  control  in  the  scanner.  The 
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Due  to  the  size  of  the  ICOM  product  line,  some 
accessory  items  are  not  listed.  If  you  have  a  question, 
please  call.  Prices  subject  to  change  without  notice. 
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Figure  2.  PROS  7  scanner  modifications. 
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Figure  3.  Scan  control  modification*;  com- 
bine the  logic  of  both  the  decoder  and  the 
scanner. 


other  is  used  to  add  an  external  speaker  jack 
to  the  scanner.  This  provides  a  way  to  feed 
audio  to  the  decoder  and  to  control  the  speak- 
er line  with  the  decoder.  To  add  the  mini- 
phono  jacks,  drill  two  Va  "  holes  on  the  side  of 
the  chassis,  just  below  the  speaker. 

Wiring  the  Scan  Control  Jack 

You  don't  have  to  remove  the  PRO-57's 
circuit  boards.  You  do  have  to  use  anti-static 
precautions.  Be  sure  to  discharge  any  static 
electricity  on  your  body  by  touching  a  ground 
before  working  on  the  circuit  board. 

There  is  a  short  jumper  wire  about  xh "  long 
in  the  center  of  the  main  board,  labeled 
JW33.  One  side  of  JW33  goes  to  the  squelch 
control,  pin  13  of  IC2,  R73  and  R70  (surface 
mounted  on  bottom  of  board)-  The  other  side 
of  JW33  goes  to  IC4  pin  62 \  Clip  this  jumper 
in  the  middle  and  raise  each  side  off  the 
board. 

Solder  wires  about  5ff  long  to  each  side  of 
the  cut  jumper.  Solder  the  wire  that  goes  to 
IC4  (the  side  closest  of  CI  10)  to  the  "tip" 
connection  on  the  scan  control  mini -phono 
jack.  Solder  the  other  wire  (nearest  D14)  to 
the  switch  section  of  the  jack.  Connecting  the 
scan  control  through  the  switch  section  will 
cause  the  scanner  to  operate  normally  when 
the  decoder  is  unplugged.  Connect  a  wire 
from  the  ground  lugs  of  both  the  scan  control 
and  speakers  jacks  to  TP6,  the  PCB  ground. 

Wiring  the  External  Speaker  Jack 

Unsolder  the  white  wire  going  to  the  speak- 
er's positive  side.  Wire  this  to  the  iktip"  lug 
on  the  external  speaker  jack.  Wire  the  switch 
lug  to  the  positive  lug  of  the  speaker  with  a 
short  piece  of  wire. 

Decoder  Modification 

The  Auto-Kail  AK-4  is  well-suited  for  this 
project  because  it  has  two  independent 
timers.  You  need  one  timer  to  stop  the  scan- 
ner for  a  short  time,  5-10  seconds,  upon 
receipt  of  the  first  digit.  You  need  a  second 
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Figure  4.  AK-4  modifications  ^circuit  hoard  details), 
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timer  to  turn  on  the  speaker  relay  for  about  30 
seconds.  You  can  adjust  both  times  with  on- 
board trim  pots,  The  output  of  each  timer  is 
fed  into  a  NOR  gate  which  is  again  inverted 
by  an  open  collector  transistor  (with  a  pull-up 
resistor  added).  This  output  is  then  connected 
to  the  scan  control.  When  either  timer  is 
triggered,  the  NOR  gate  will  output  a  logic- 
low  that  turns  off  the  transistor.  This  puts  a 
logic-high  on  the  scan  control  line  and  causes 
the  scanner  to  stop. 

The  first  timer  is  used  to  stop  the  scanner 
for  5-10  seconds  if  the  first  digit  of  the 
sequential  DTMP  code  is  received.  This 
stops  the  scanner  to  allow  enough  time  for 
the  rest  of  the  code  to  be  entered.  If  the  rest 
of  the  digits  aren*t  received,  it  goes  back 
into  scan  mode  on  timeout.  If  the  rest  of 
the  code  is  received,  the  second  timer  is 
triggered „  activating  the  on-board  relay  and 
turning  on  the  speaker.  This  timer  is  ad- 
justable from  about  10  to  60  seconds.  A  red 
"call"'  LED  is  also  latched  on,  to  indicate  a 
received  call. 

The  short  timer  was  originally  part  of  a 
"group-call*1  circuit.  When  triggered,  an 
output  would  set  a  NOR  gate  latch.  The  timer 
in  this  circuit  is  modified  to  give  an  output  for 
5  to  10  seconds  by  changing  C7  to  10  |iF.  One 
of  the  NOR  gates  in  the  latch  is  isolated  and 
used  to  control  the  open  collector  transistor 
"GC17  output  for  the  scan  control. 

Modification  Details 

Remove  the  following  parts  on  the  decoder 
(AK-4)  board;  R4,  Ik; R18,  33k;  R32,  Ik; 
C6,  I  pF;  C8,  0.1  [iF;  and  C7,  3.3  (A?, 
Replace  C8  with  a  jumper  wire.  Change  C7 
to  10  |iR  Remove  U2  from  its  socket,  bend 
out  pin  4  and  place  it  back  in  the  socket  so  that 
it's  disconnected.  Remove  CR 12. 

Solder  a  wire  from  U4?  pin4+  to  U2,  pin  1. 
A  trace  coming  from  pin  4  of  U4  goes  to  a 
feed-through  hole.  Use  this  hole  for  one  end 
of  the  wire  by  scrapping  off  the  solder  mask. 
Solder  the  other  end  of  the  wire  to  the  hole 
vacated  by  R18  that  went  to  pin  I  of  U2.  A 
second  wire  goes  from  the  hole  of  C6  (that 
went  to  U6t  pin  11)  to  the  hole  formerly  used 
by  R4  (that  connected  to  U2,  pin  2).  Solder  a 
33k  W-watt  resistor  (you  can  use  R 1 8,  which 
was  removed)  from  the  GC  output  (next  to 
-hIN)  to  the  pad  marked  +5. 

Three  jumpers  on  the  board  are  used  to 
configure  the  board  for  various  functions. 
Connect  only  jumper  J3;  leave  the  other  two 
blank. 

Program  the  board  as  per  manufacturer's 
instructions.  Solder  a  diode  from  the  First 
digit  of  your  code,  in  the  programming  ma- 
trix, to  the  GC  PAD.  Cathode  side  goes  to 
GC  PAD,  This  will  cause  the  short  timer  to  be 
triggered  when  the  first  digit  is  received. 

Connect  the  GC  output  of  the  AK-4  de- 
coder board  to  the  mini-phono  jack  scan-con- 
trol input.  Connect  an  audio  cord  from  the 
external  speaker  jack  of  the  scanner  to  the 
audio  input  of  the  decoder. 

Testing 

Stan  scanning  several  frequencies.  Using  a 
simplex  frequency,  hold  down  the  first  digit 


ALINCO'S  DR-590T  DUAL  BAND  TRANSCEIVER  IS  THE  ONLY  HAM 
TRANSCEIVER  THAT  CAN  TURN  YOUR  DTMF-CAPABLE*  HANDY  TALKY 

INTO  A  45/35  WATT  HAND-HELD  POWER  HOUSE! 

■ALINCO'S  DR-590T  CAN  BE  FULLY  CONTROLLED  BY  A  DTMF 

CAPABLE  HAND-HELD  FROM  A  REMOTE  LOCATION!  THATS 
RIGHT,  WITH  YOUR  HT  YOU  CAN  CROSS  BAND  REPEAT,  CHANGE 
FREQUENCIES,  MOVE  UP  AND  DOWN  THE  MEMORY  CHANNELS, 
ETC.,  ETC.,  ETC. 

■WORKING  FROM  YOUR  HAND  HELD  THRU  ALINCO'S  DR-590T 
MEANS  YOU  CAN  REACH  AND  WORK  ALL  REPEATERS  WITHIN  THE 
45/35  WATT  RANGE  -  DIRECTLY  FROM  YOUR  HT,  WITHOUT 
RETURNING  TO  THE  DR-590T! 

■SEE  YOUR  NEAREST  AUTHORIZED  ALINCO  DEALER  FOR 
DETAILS  AND  A  FULL  DEMONSTRATION! 

*SUCH  AS  THE  NEW  ALINCO  DJ560  TWIN-BAND  H/T. 

STAY  TUNED  TO  ALINCO  FOR  MORE  INNOVATION,  QUALITY  AND  VALUE! 


ALINCO  ELECTRONICS  INC. 

438  Amapola  Ave..  Unit  130.  Torrance,  CA  90501.  U.S.A.  •  (213)  618-8616  •  FAX:  (213)  618-8758 


CIRCLE  67  ON  READER  SERVICE  CARD 


AUD10«_ 
tN 


CD  -  Cenlr«l 

CO  -  Control    9f 

C£  -  Cro*^  C# 1 1 

AC  -  M(j»rtit»TT  Ovfpvt    C 

Hff  -  tit—*vi*TT  Chi  [put   V 

HC  -  HoTmillr  Cloie-d   flelny  CnntACtt 

Wn  -  rfni^BllT  flpi-n   deliy  Cmrr*rli 

HA  -  Mltft    i.*tck  A 

SB  -  Puset    L*Erh    II 

PC   -  R«  1  Jt y   fnnwni n 

5A  -  S*t    Latch  A 

SB  -  Set    t-flteh    I 

LIS   -  UtrS*]*et»d  *>j¥ 


HeTr&n  £l«r  Iron  lev 
Aut«-fc*l]    AK-4 

RevL««d    Schematic    3-IS-BB 


Figure  5-  Modified  AK-4  schematic  diagram. 


of  your  code.  When  the  scanner  gels  to  that 
frequency,  the  GC  output  should  go  high  and 
cause  the  scanner  to  stop  scanning.  Enter  the 
rest  of  your  code.  If  all  is  working  well,  the 

relay  in  the  decoder  should  turn  on  to  open  up 
your  speaker  or  activate  an  alarm. 

The  SSI -202  decoder  chip  used  on  the  AK- 
4  decodes  DTMF  signals  in  about  40  ms. 
Occasionally,  if  you  start  to  enter  the  first 


digit  of  your  code  just  as  the  scanner  is  cross- 
ing the  calling  frequency,  the  control  signal 
stops  the  scanner  too  late,  on  the  following 
channel.  During  testing,  this  happened  only 
about  once  every  fifty  times. 

This  system  will  give  you  a  powerful  com- 
munications tool  for  either  routine  or  emer- 
gency traffic,  It  will  make  it  possible  for  you 
to  be  reached  at  any  time  over  a  wide  geo- 


graphic area,  through  the  best  possible  path. 
Although  you  may  use  other  scanners  and 
decoders,  you  can  obtain  the  AK-4  or  AK-4C 
(complete  in  a  box  with  a  speaker)  from 
MoTron  Electronics,  310  Garfield  St.,  Suite 
4,  Eugene  OR  97402,  Tel.  (503)  687-21 18; 
order  line,  (800)  338-9058,  For  $10, 
MoTron  will  do  the  scan  modifications  on  the 
AK-4WorAK-4C. 


NEW! 
DJ-SGOTTmntMind 

•  CTCSS  Encode/Decode  BuM-m 

•  RX  130-173  995  MHz 

40Q~5t9  995  MHz 

•  TX  VHF-UHF  Amateur  Bands 

•  Feature  Packed 

Best  twin  band  valued 
'Handles* 

DJ-1 20T-DJ1  SOT  &  46OT»ai-2O0T 

•  NEW  DJ-560T  Twin  Band  '  NEW 


1-800-666-0908 


ALINCO 


DR.110T2II  Motile 

•  45  Wstl  -  Mini  Sue 

*  CTCSS  Encode/Decode  BudMn 

*  Modriiabie  for  Cap  &  Mara 

•  Great  Valud/Packei  Favorite 

•Mobltat* 

DR.1lQTMlOT*DR-1l2T(NEWf 
DFN5 1 0  T*  Dfl-  570T*  DR-59GT  {WE  W) 


LOW  DISCOUNT  PRICES  -  FULL  LINE  OF  ACCESSORIES 

LENTINI COMMUNICA  TIONS 

21  Garfield  St,,  Newington,  CT  06111 

New  equipment  pricing  and  orders  1-800-666-0908  Out  of  State. 

Tech  questions,  used  gear,  info  203-666-6227 


We  carry  most  major  brands. 
Hours:  Mon-Fri.  10-6  Sat,  10-4 


WS4 


WE  SHIP  UPS 
C.O.D.S  WELCOME 


THIS  WON  I 


RDC 


H"S  GOODIE  FROM  THE  CANDY  STORE 
MFJ 

MFJ-94B 


J  UNDER  tSOOC 


XOft0 


KENWOOD         TS-940SWAT         UNDER  *2  000,00 
Ore*  3G3*  H«rn  ttfTM  «  Slack,  at  Pwc»i  C«ft  FOB  Pr**r: 
UonSpn«mHW  ADS  lm**^ Kn ^cwinng  net  i_isea > 

ROSS  OtSTHlBUHWG  COMPANY 
71  5-  SUM  Street.  PtMton.  W_  $3263  -  T**phpn»  [K*j  8S2-D83G 
Houn  Tut  -Frt  »-6  -  9-;  Mondays  Qowtf  SaI  *  Sun 


CIRCLE  2S4  ON  READER  SERVICE  CARD 


- 


CIRCLE  234  ON  READER  SERVICE  CARD 

Quick-Launch 

Antenna  install  a  tion 
System 

S29.95 
*u 

B^SmC-S  Piwo  LTN60 


Repeater  -  Link  Controller 


RBO700  Controller 

The  RBC-700  represents  the  latest  generutuin  of  advanced 
repealer  controllers.  These  scries  of  cont fuller*  can  connect 
up  to  7  independent  receivers  and  transmitters.  24  different 
configuration*  are  available  thai  supports  up  to  5  fulry  du- 
plexed link  radio**  4  independent  remote  base  radio*,  and 
multiple  repeater*  simultaneously,  Card-cage  design  allows 
expansion  by  limply  adding  cards  and  firmware,  A  true  7 
position  cmwpaint  Switch  is  utilised  t  rui  al  lous  each  receive  r 
/  transmitter  to  independently  connect  10  other  Rx/T*  com- 
binations as  desired.  Multiple  independent  Rx/Tx  path?,  arc 
supported. 


Multiple  Kl-ik^iIlt  cunt  ml 
Up  to  5  Duplexed  Links 
Up  to  4  different  Remotes 
Natural  Speech  Telemetry 
tor d- Cage  design 


Kusy  servicing 
1 111 11  united  Auto  patch 
+  10*  to  +I4v  Supply 
SIm:5JS*1£  19"  *9' 
Expand  at  any  time 


Call  for  further  details 

Palomar  Telecom,  Inc. 

2250  N.  Iris  Lone  -  Escoodtdo,  Ca.  92Q26 

(619)  746-7998 


CIRCLE  264  ON  READER  SERVICE  CARD 


CIRCLE  a 9  QN  READER  SERVICE  CARD 


DAN  KBGXC-KIR8Y  KAiZTS-LOWS  KAUPN 
RON  NlKMrV-DENlSE  VL-MALINE  XYL-MIKE  SWN 


1-800-426-2891 


FT 

FT 

FT-71 

FT-212R 

FT-712RH 

FT 

FT 

FT 

FT-470 

Fl  747Gen'lCvg 

FRG  8S00  HF  R 

FRG9600UHF 

FT  690  FUH 

FT79QR/H 

FT 4700  Dual  Band  I 

FT  41 12  Meier  HT 

FT811440HT 


CalS 
CaMS 
CaliS 
CalfS 
CaBS 
Calif 
CallS 
Cans 

cans 

CallS 
Call  5 
Cans 
CallS 
CallS 
CallS 

Cans 

CallS 


ICOM 


IC-7S1  New  Deluxe  HF  Rig 

lC-765Gen  CvgXj 

IC-735Geri.  Cvg 

IC-751AGen  Cvg 

ICR7000  35^1300 

3C-R7lAlOOkHz- 

IC-22BA/H  FM  Mob  He1 

IC-2SA/H  FM  Mobile 

IC-2GATZm7w 

lC-9GQSixBan 

IC-33AT220M 

C-2SAT2M 

JC-4SAT 

lC-4flAFMMa 

JC-4GAT  New. 

IC-33A  25w  F 

IC32AI  ?<y\r?0cm 


pall  $ 
Call$ 
CallS 

CallS 
Call  S 

CallS 
CallS 
Call  $ 
CallS 
Call  S 
CallS 
Call:! 
CallS 
CallS 
CallS 
CallS 
CallS 


cushcrcrft 


R.  F,  Concepts 
A  st  ron 

Butte  my  t 

ARRL 

Kantronics 

Sony 

Bencher 

KLM/Mirage 


Lot  sen 

Hustler 
Lakeview 
AEA 
MFM 

Cushcratt 
Vibroplex 


Plus  more  .  .  .  Thanks  for  your  support. 


1-800-426-2891 
METRO:     (612)786-4475 

2663  County  Rd.  I 

Mounds  View,  MN  55112 

Super  Minnesota  Watts    1«800-279-1503 


REMEMBER. .  .A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEXS  QUALITY  IS  NO  BARGAIN 


PER* 


^N  SUPER  PACKS  FOR 
N     ICOM  2/4SAT  &  24AT 

BP-83  7.2V  600mah 

$33.50 
BP~83S7  2V750mah 

S43.50 
BP-84  7.2V1000mah 

$57.00 
BP-S4S  7  2V  1400mah 

S63.00 
BP-B5S12V800mah 

$76.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V  120flmah  ...  $65  00 

BP-8S  9.6V  1200mah  . . .     S65.00 


SAVE  WITH  THESE 
YAESU  VALUES 


FNB-4SH  12V  IQOOiiihIi 

$7100 

FNB-14S7.2V14«IOmah 

$59  75 

FNB*17'7.2V60flmah 

$35.00 
FNB-1212V500mah 
$45  95 
"SEND  FOR  FREE    FNB-2  10.8V  500mah 

CATALOG"  mM 


KENWOOD 
PERFORMANCE  PLUS 


BIG  SAVINGS! 

PB  25/26$  8.4V  SOOmati 

$65.00 

PEM  12V1200mah 

$67.00 

PB-SS12VB00rnah 

$59.00 


Manufactured  m  the  USA  wiih  (nattneQ  cel^s,  These 

Super  Packs  feature  short  cireun  pr&iection  and 

overcharge  protection,  and  a  12  month  mnrrinty 

Afl  inserts  in  stock  or  available  from  authorized  dealers 

CAR  US  TD  DISCUSS  V0UR  BATTERY  REQUIREMENTS 


Add  S4  00  Shipping  &  Hannttng 
Connecticut  residents  add  8\  tax 

iiPCMPHeX  inc. 

149  Palmer  Road.  South b ury  CT  06488 

800*634*8132 

In  Connecticut  203*264-3385  -  FAX  203*26^6343 


DIGITAL  VIDEO  STABILIZER 

REMOVES  ALL  VIDEO  COPY  PROTECTION 


While  watching  rental 
movies,  you  wJH  notice  an- 
noying periodic  color 
darkening,  color  shift,  un- 
wanted lines1  flasHng  or 
jagged  edges-  This  is  caused 
by  the  copy  prelection  Jam- 
ming signals  embedded  in 
the  video  tape,  such  as  Mac- 
rovtsjon  copy  protection. 
THE  DKifTAL  VIDEO  STABI- 
UZER  COMPLETELY 
ELIMINATES  ALL  COPY 
PTOTECTONS  AND  JAM- 
MING SIGNALS  AND 
BRINGS  YOU  CRYSTAL 
CLEAR  PICTURES. 

WARNING 

THE  DIGITAL  VIDEO 
STABILIZER  18  INTENDED 
FOR  PRIVATE  HOME  USE 
ONLY.  (T  IS  NOT  INTENDB> 
TO  COPY  RENTAL  MOVIES 
OR  COPYRIGHTED  VIDEO 
TAPES  THAT  MAY 
CONSTITUTE  COPYRIGHT 
INFRINGEMENT. 


FEATURES 

i  Easy  to  use  and  a  snap  to 
install 

I  The  best  and  most  exert- 
ing video  stabilizer  in  the 
market 

iState-oMhe-Art  Micro- 
chip Technology 

i  t  OC%  automatic 

i  Works  on  all  VCRs  £  TVs 

►  Similar  units  sofd  else- 
where for  $99 

i  Ught  weight  &  compact 

iUses  a  standard  9  Volt 
battery  (lasts  1  -  3  years  )■ 
battery  not  included 

i  Fast  Shipping 

l  Air  Shipping  Available 

►  UNCONDITIONAL  30 
days  money  back 
guarantee 

i  ]  year  warranty 

Special 

L9S 


$49 


<S4p&\h) 


ea 


ToOrder:    Visa,  M/C>  COD      W^F:  9-6 
1-800-445-9285     or    516-568-9850 

SCO  Electronics  Inc.  DepL  C733 

5ai  W.Merrick  Rd      Valley  Stream      NY      11580 


CIRCLE  182  ON  HEADED  SERVICE  CARD 
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US  Cable  will 
Beat  Anyone's 

Price 

Advertised  In 

this  Magazl/"' 


lUnit  5  + 
JcrrolrJ  SB  w/Trt-BL — S9& — 170 
SupcrTri-Bi  CTBM).„..„S109-,_S75 
Jetrald  450  coinbQ^^-Si^. ^5139 
Scientific  Atlanta— — S105L.A75 

SA  8534 _S250_S195 

PkwweT,-^ S  10&~S79 

Oat  KM  12  (w/V5) SMP  JSS$ 

Hamlin  MLD  120a $39 $59 

ToOOCDiui.iiini.iiii  Hoft—Jl^J 

Starjacc  convHter S89. — S69 

PartMonic  TZPC145 SW~-S79 

30  Days  Money  Back  Guarantee 
Free  16  page  Catalog 
Visa,  M/Ch  COD  or  send  money  order  to: 

US  Cable  TV  Inc.  DcPt  K733 

4100  N,Powerline  Rd.,  Bldg  F-l 
Pompano  Beach,    FL     33073 

1-800-445-9285 

For  Our  Record 

l>  the  uncSeraigned,  do  hereby  dedart  under  penalty  of  pcr- 
|uiy  thai  ail  pf  oducti  piirrriased,  new  and  ~m  the  future,  will 
oMf  be  useot?o  Cable  TV  s>^t«ns  *iih iproper  surjiorizarjon 
frocfJ  kxal  ofHoab  or  cable  comparry  ofbeiak  in  accordance 


CIRCLE  1  S3  ON  RiADER  SERVICE  CAHD 


CIRCLE  SB  OH  READER  SERVICE  CARD 


with  afl  appfkabte  federal  and  itiite  fan*.  FEDERAL  AND 
VARIOUS  STATE  LAWS  PTOV1DE  FOR  SUBSTANTIAL 
CFVMIKAL  AND  CML  PENAXTlES  FOR  UNAUTHORIZED 

use 

Dale: 


Signed^ 


No  Florida  Sales! 


CIRCLE  182  ON  READER  SERVICE  CARD 


Number  9  on  your  Feedback  card 


73  Review 


by  Joe  Holman  KA  7LDN 


The  ICOM  IC-970H 
VHF/UHF  Multiband 

All-Mode  Transceiver 

A  great  rig  for  both  satellite  and  local  communications. 


ICOM  America 

2380  11 6th  Avenue  NE 

Bellevue  WA  98004 

(206)  454-81 55 

Price  Class:  S3000 


Recently  I  had  the  opportunity  to  use  an 
ICOM  IC-970H  VHF/UHF  (i.e.,  2m  and 
70cm)  mulliband  transceiver.  This  is  a  full- 
featured  multi-mode  rig  designed  with  the 
satellite  operator  in  mind.  It's  also  a  fine  rig  for 
terrestrial  contacts  both  on  SSB/CW  and  FM. 

Dimensions  and  Front  Panel  Layout 

The  IC-970H  is  a  big  radio:  16.7"  Wx  5.9 M  H 
x  16.0"  D,  approximately  the  same  size  as 
ICOM's  IC-765  HF  radio. 

The  from  panel  of  the  radio  supports  "big- 
geMhe^better'4  conirols.  The  tuning  knob  is  2" 
in  diameter,  and  the  basic  control  knobs  are 
0.75"  in  diameter.  In  the  center  of  the  front 
panel,  there  is  a  4,5"  x  2.5"  black-on-yellow 
LCD  display  which  provides  the  following  in- 
formation: 

•Main  and  sub  mode  of  operation, 

•Main  and  sub  operating  frequencies. 

•General  coverage  RX  on/off. 

■RIT  change  of  frequency  (only  for  main). 

•Main  and  sub  VFO  (A  or  B)  selection. 

•Main  and  sub  memory  channels. 

•Sub  receiver  S-meter. 

•Tuning  pitch  indicators. 

•Main  and  sub  duplex  indicator. 

•Scan  indicator, 

•Tone/squelch/beep  indicator. 

•Split  operation  indicator. 
Also,  the  radio  has  a  targe  S  meter,  2.75"  x 
1 .75* t  that  is  placed  directly  to  the  left  of  the 
LCD  display. 

On  the  very  left  side  of  the  radio,  you  can 
find  the  satellite  switch  which  provides  the 
following  six  tracking  configurations  (and 
which  proved  to  be  very  useful  during  my 
satellite  experimentation  and  operation  with 
the  radio): 

•off — Main  and  sub  frequencies  do  not 
track. 

•n  (Normal)— Main  and  sub  frequencies 
change  in  same  direction. 

•h  (Reverse) — Main  and  sub  frequencies 
change  in  opposite  direction. 

•satl— Used  for  programming  uplink  and 
downlink  pairs  to  memory,  no  tracking  takes 
place. 

•satl-n— Allows  selection  of  uplink/downlink 
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Photo.  The  ICQM-970  multiband  VHF/UHF  transceiver. 


memory  channel,  tracks  in  same  direction. 
•satl-r— Allows  selection  of  uplink/downlink 
memory  channel,  tracks  in  opposite  direction. 
I'll  discuss  more  about  the  satellite  switch 
in  the  "Satellite  Memories"  section. 

Manual 

The  manual  is  48  pages  long,  The  majority 
of  the  manual  describes  what  each  of  the  con- 
trol functions  and  connections  on  the  front  and 
rear  panels  do.  The  remaining  sections  of  the 
manual  provide  general  operating  procedures 
for  packet  and  satellite  operation,  and  provide 
details  (with  many  internal  views  of  the  radio 
and  replaceable  components)  about  how  to 
install  optional  accessories  and  modify  factory 
set  internal  controls.  I  was  impressed  with  the 
level  of  detail  presented  in  this  manual,  li  is 
one  of  the  best  thai  I  have  seen  ICOM  pro- 
duce. See  Table  1  for  a  complete  listing  of  the 
IC~970H's  specifications. 

Receiving  and  Transmitting 

During  my  voice  communications,  I  spent 
most  of  my  time  operating  on  AO-13.  I  made 
QSOs  on  this  satellite  for  just  about  three- 
fourths  of  the  entire  pass  on  two  different 
days.  This  allowed  me  to  test  the  IC-970H 
during  various  operating  conditions,  such  as 
when  the  squint  angle  of  the  satellite's  anten- 
na was  greater  than  20  degrees,  less  than  20 
degrees,  and  on  the  two  major  modes  used: 


Mode  B  (70cm  up  and  2m  down)  and  Mode  J 
(2m  up  and  70cm  down). 

For  antennas.  I  used  the  KLM  1 8C  (1 2.0  dBi 
gain)  for  70cm,  and  an  old  beat-up  Cushcraft 
10-element  beam  (10,5  dBi  gain)  on  2m.  The 
preamplifiers  were  the  ICOM  AG-35  (15  dB 
gain,  NA  noise)  for  70cmr  and  the  ICOM  AG- 
25  (15  dB  gain,  NA  noise)  for  2m,  mounted  at 
the  antenna  feedpoint.  For  feedline,  I  used  an 
80-foot  run  of  Belden  991 3  (2.6  dB  loss  per  1 00 
feet)  for  70cm.  and  a  50-foot  run  of  RG-8/U 
foam  (2.0  dB  toss  per  100  feet)  for  2  meters. 

Most  of  my  AO-13  QSOs  were  made  on 
Modes  B  and  J.  While  operating  on  AO-13,  I 
worked  the  following  stations  (all  contacts 
were  on  Mode  B,  unless  otherwise  noted): 
AA6PJ,  KC7IT,  DD5LQ+  ON1IST,  PE1HXD. 
FC1GNV,  PAftSTE,  OE5WHN,  SM2SWU. 
JA9WMS,  UA&OB  (both  B  and  J),  JR2UOE, 
and  VK4KZR  (Mode  J  only).  As  you  can  see,  I 
made  contacts  with  many  locations  around 
the  world. 

In  addition,  I  used  my  IC-275H  and  IC-475H 
during  these  passes  to  compare  the  versatility 
of  the  IC-970H's  uplink  and  downlink  systems. 

The  first  thing  that  caught  my  attention  was 
the  IC-970H's  audio.  Its  audio  is  much  more 
robust  (better  bass)  than  what  my  IC-275H  or 
IC-475H  produces.  Good  audio  always  makes 
satellite  communications  more  enjoyable. 

For  receiving,  the  IC-970H  has  comparable 
sensitivity  to  both  the  IC-275H  and  the 
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Early  Reservation  Information 


-  General  Chairman,  Dave  Grubb,  KC8CF 

•  Giant  3  day  flea  market  *  Exhibits 

•  License  exams  •  Free  bus  service 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited,  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  3  spaces  per  person  (non- 
transferable). Tickets  (valid  all  3  days)  will  be  sold  in 
ADVATiCE  OMLY.  no  spaces  sold  at  gate.  Vendors 
MUST  order  registration  ticket  when  ordering  flea 
market  spaces. 

Special  Awards 

Nominations  are  requested  for  "Radio  Amateur  of  the 
Year/  "Special  Achievement"  and  "Technical 
Achievement"  awards.  Contact:  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401. 

License  Exams 

novice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.  Send  FCC  form  6 1 0 
(Aug,  1985  or  later)  -  with  requested  elements  shown 
at  top  of  form,  copy  of  present  license  and  check  for 
$5.25  (payable  to  ARRL/VEQ  to;  Exam  Registration, 
8830  Windbluff  Point,  Dayton,  OH   45458 


Asst,  General  Chairman,  Ross  Brown,  WA8DQH 

1991  Deadlines 

Award  nominations:  March  1 
License  Exams:  March  26 
Advance  Registration  and  banquet: 

USA  -  April  4        Canada  -  March  3 1 
Flea  Market  Space: 

Spaces  will  be  allocated  by  the  Hamvention 
committee  from  all  orders  received  prior  to  February 
I ,  notification  of  space  assignment  will  be  mailed 
by  March  15,  1 99 1 .  Checks  will  not  be  deposited 
until  the  selection  process  is  complete. 

Information 

General  Information:   (513)  454-1456 

or,  Box  964,  Dayton,  OH  45401 
Lodging  Information:    (513)  223-2612 

(No  Reservations  By  Phone) 
Flea  Market  Information:   (513)  7674  107 

Lodging 

Please  write  to  Lodging,  Dayton  Hamvention,  Cham* 
ber  Plaza,  5th  &  Main  Streets,  Dayton,  OH  45402  or 

refer  to  our  1990  Hamvention  program  for  lodging 
information  which  includes  a  listing  of  hotels  and 
motels  located  in  the  areas  surrounding  Dayton. 


MAMVENTIorc  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Advance  Registration  Form 

Dayton  Hamvention  1 99 1 

Reservation  Deadline  -  USA-April  4,  Canada-March  31 

Flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  indicated 
and  send  a  self  addressed  stamped  (#10)  envelope. 

Please  Type  or  Print  your  Flame  and  Address  clearly. 


name 


Address 

City^ 


State 


Zip 


flow  Many 


Admission 
(valid  all  3  days) 

Qrand  Banquet 

Alt,  Act,  Luncheon 
(Saturday) 
(Sunday) 

Flea  Market 
(Max.  3  spaces) 


$10.50 


@  $22,00** 


@  $8.00 
@  $8.00 

$25/1  space 
$50/2  adjacent 


Admission  ticket  must  $  150/3  adjacent 

be  ordered  with  flea  market  tickets 


$13.00  at  door 

1  $24,00  after  April  24th,  if  available 


Total 


$. 
$. 

$. 


Make  checks 
payable  to  -     Dayton  HAMVENTION 

Nail  to  -     Dayton  Hamvention 

Box  1446 
Dayton,  OH  45401 


_p* 


IC-475H.  Most  stations  running  about  25  watts 
and  up  on  A013's  70cm  uplink  (for  Mode  B) 
were  S-5  and  above  on  the  IC-970H's  2m 
downlink  receiver.  Similarly,  stations  using 
2m  on  the  uplink  (for  Mode  J)  and  running 
about  25  watts  or  more,  resulted  in  downlink 
signals  in  the  range  of  S-4  to  S-5.  Stations 
using  near  75  watts  and  up  were  producing 
S-9+  signals.  Please  note  that  your  signals 
may  vary  due  to  the  gain  of  your  antennas  and 
loss  m  your  transmission  line,  and  the  current 
squint  angle  of  the  sateltite's  antennas.  In 
general,  though,  the  results  were  very  much 
on  a  par  with  other  satellite  receiver  sys- 
tems that  I  have  used  in  the  past. 

For  transmitting,  the  30  and  35  watts  pro- 
duced by  the  lC-970's  70cm  and  2m  transmit- 
ters resulted  in  below  average  signal  levels 
when  compared  to  many  of  the  other  downl  ink 
signals  on  the  satellite.  To  increase  my  signal, 
I  decided  to  activate  the  speech  compressor. 
The  speech  compressor  produced  a  very  notice- 
able increase  in  signal  strength  and  improved 
the  basic  sound  quality.  I  estimate  the  gain 
increase  was  almost  6  dB  (one  ICOM  S-unit), 

1200  MHz  Option 

The  IC-970H  comes  with  2m  and  70cm 
band  units  installed  from  the  factory.  These 
two  bands  are  primarily  used  for  Mode  B  and  J 
satellite  communications.  In  case  you  want  to 
operate  on  Mode  L  (1296  MHz  uplink  and 
70cm  downlink),  the  IC-970H  lets  you  install 
the  UX-97  1200  MHz  optional  band  unit  for 
Mode  L  use.  The  UX-97  supports  SSB,  plus 
CW  and  FMn  and  has  10  watts  output  power. 

Satellite  Tracking  and  Memories 

In  addition  to  allowing  you  to  store  99  differ- 
ent frequencies  into  the  per  band  memory 
channels,  the  IC-970H  allows  you  to  store  10 
uplink/downlink  frequencies  and  mode  pairs 
(transponder  uplink  and  downlink  tracking  fre- 
quencies), I  found  this  feature  to  be  v&ry  con- 
venient. I  programmed  frequencies  for  AO- 
13fs  Mode  B  into  channel  1,  AG-13's  Mode  J 
into  channel  2,  and  FO-20's  Mode  J  frequen- 
cies into  channel  3.  (To  program  into  a  particu- 
lar channel  the  satellite  switch  must  be  in 
the  satl  position.)  Now  when  I  need  to  use  a 
particular  mode  on  one  of  these  satellites,  I 
put  the  satellite  switch  to  the  satl  position, 
enabling  the  TO  speciai  memory  channels; 
then  I  select  a  particular  channel  with  the 
Memory  Channel  Switch,  and  turn  the  Satel- 
lite Switch  to  the  corresponding  tracking  di- 
rection (either  N  or  R  position).  Tuning  with  the 
main  dial  now  changes  the  main  and  sub  fre- 
quencies in  either  the  same  direction  or  in- 
verse direction,  accordingly. 

How  did  I  compensate  for  the  Doppler  shift? 
When  operating  in  this  manner  and  encoun- 
tering Doppler  shift,  just  deactivate  the  main/ 
sub  switch,  allowing  frequency  changes  on 
both  the  main  and  sub  VFOs  at  the  same  time. 
Change  the  RX  frequency  just  enough  to  allow 
for  the  Doppler  shift-  After  this  tuning,  activat- 
ing the  maim/sub  switch  allows  you  to  continue 
to  change  frequencies  on  both  the  main  and 
sub  VFOs  at  the  same  time  by  using  the  main 
dial. 

Tracking  in  this  manner,  but  not  using  a 
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particular  stored  memory  channel,  is  also 
available  with  the  two  remaining  positions  of 
the  satellite  switch. 

Scanning 

The  main  and  sub  scanning  features  are  not 
necessarily  needed  for  satellite  operations, 
but  they  are  good  for  local  activity.  The  feature 
I  liked  best  is  that  both  the  main  and  sub  bands 
can  be  selected  for  scanning  at  the  same  time 
(by  using  the  Mam  and  Sub  Scan  Switches}  in 
addition  to  the  more  common  individual  band 
scan  feature  found  on  most  receivers. 

Both  the  main  and  subbands  can  have  99 
memory  channels  programmed,  and  they 
each  have  the  capability  to  have  a  selected 
portion  of  their  bandwidth  scanned  (this  fea- 
ture uses  the  P1  and  P2  memory  channels). 
The  IC-970H  can  perform  four  types  of  scan- 
ning: programmed  scan,  which  scans  be- 
tween two  programmed  scan  edges;  memory 
scan,  which  repeatedly  scans  all  memory 
channels  in  the  selected  band;  mode-select 
memory  scan,  which  repeatedly  scans  memo- 
ry channels  with  the  same  selected  operating 


mode  in  a  particular  band;  and  muftiband 
memory  scan,  which  allows  scanning  with  an 
optional  installed  band. 

Satellite  Packet  Operation 

In  addition  to  using  the  IC-970H  for  voice 
communications,  I  used  the  radio  to  copy 
telemetry  from  FO20,  DOVEf  and  Pacsat. 
Currently,  I  am  using  a  PAC-COMM  Tiny-2 
and  PSK-1  to  decode  the  BPSK  and  AFSK 
telemetry  signals  from  these  birds  with  my 
IC-275H  and  1C-475H  radios-  To  copy  the 
telemetry  using  the  IC-970H,  I  just  inserted  a 
microphone  connector  and  connected  the  au- 
dio input  and  ground  of  the  PSK-1  or  Tiny-2 
(depending  upon  which  bird  I  was  copying 
from)  to  the  microphone  connector.  This  pro- 
vided the  bare  minimum  connections  required 
to  perform  telemetry  reception.  For  DOVE 
(AFSK  FM),  I  just  tuned  to  145.825  and  Jet  the 
bird  pass  over,  (Here,  I  did  not  need  to  tune  for 
Doppler.) 

However,  for  the  FO20  and  Pacsat  satel- 
lites (BPSK  SSB),  I  needed  to  manually  tune 
for  the  correct  Doppler-shifted  signal.  This 


Specifications 

Frequency  coverage 

140.1-150.0  MHz 

430,0-450.0  MHz 

1200  MHz  Band  (with  optional  UX-97  unit) 

50-900  MHz  (with  optional  UX-R96  unit,  RX  only) 

Tuning  step  increment 

SSB.CW             10  Hz 

FM                       5,10,1 2.5,  20,  25,  or  1 00  kHz 

All  modes           1  kHz  and  1  MHz 

Operation  modes 

SSB  (A3J),  FM  (F3),  and  CW  (A1) 

Power  requirements 

13.8VDC±15% 

Antenna  impedance 

50Q  unbalanced 

Current  drain  (2m) 

16A  on  transmit 

2,5A  on  receive 

Usable  temperature 

- 1 0  degrees  C  to  60  degrees  C 

Frequency  stability 

±3  ppm 

Dimensions 

425Wx149Hx406Dmm 

Weight 

150  kg  (without  internal  power  supply) 

17,3  kg  (with  power  supply) 

Output  power 

5-35W  (2m  SSB  and  CW) 

6-45W  (2m  FM) 

5-30W  (70cm  SSB  and  CW) 

6-40 W  (70cm  FM) 

<;  10W  (23cm  SSB,  CW,  and  FM) 

Modulation  system 

SSB  balanced  modulation 

FM  variable  reactance  frequency  modulation 

Spurious  emissions 

more  than  60  dB  below  peak  output  power 

Carrier  suppression 

more  than  40  dB  below  peak  output  power 

Unwanted  sideband 

more  than  40  dB  below  peak  output  power 

Microphone  impedance 

600Q 

Sensitivity 

SSB  and  CW       <0.11  |iVfor  10dB  S/N 

FM                       <0.18pVfor12dBSINAD 

Squelch  sensitivity 

SSB  and  CW       <0.56pV 

FM                       <0.1SiiV                                                      , 

Selectivity 

SSB  and  CW       >  2.3  kHz  for -6  dB 

<  4,2  kHz  for- 60  dB 

CW  narrow          >  500  Hz  for  -6  dB 

<  1.3  kHz  for -60  dB 

FM                       >15kHzfor-6dB 

<  30  kHz  for- 60  dB 

Audio  output  power 

1 .5W  with  an  8Q  load  at  1 0%  distortion 

BIT  variable  range 

±9.99  kHz 

Notch  filter  range 

>  +  1 ,2  kHz 

Notch  fitter  attenuation 

>25dB                                                                                     ! 

Table  t  The  IC-97QH's specifications. 


tuning  is  common,  and  can  be  eliminated 
by  connecting  additional  lines  from  the  PSK-1 
to  the  ACC  plug  on  the  rear  panel  of  the 
IC-970H. 

The  telemetry  sent  from  FO-20,  DOVE,  and 
Pacsat  did  not  require  the  use  of  a  preamp  to 
receive  good  packets.  All  passes  I  experi- 
mented with  had  elevations  of  about  25  de- 
grees or  higher,  and  telemetry  could  be  de- 
coded for  about  three-fourths  of  the  entire 
pass.  Signals  were  on  the  average  of  S-5,  with 
peaks  In  the  range  of  S-9  to  S-20  on  FO-20  and 
Pacsat  (SSB),  and  full  S9  +  40  on  DOVE  (FM). 
During  these  experiments,  my  antennas  were 
placed  to  point  directfy  west  and  at  0  degrees 
elevation.  Obviously,  you  can  get  better  sig- 
nals if  you  point  your  antennas  directly  at  the 
satellite. 

CT-16  Interfacing 

On  the  rear  panel  of  the  IC-970H,  a  TTL- 
level  remote  jack  is  provided  for  Cl-V  con- 
verters. This  remote  jack  can  also  be  used  to 
track  uplink  and  downlink  frequencies  with 
another  radio,  such  as  the  IC-1  271  or  IC-1 275 
(if  you  already  have  one  and  don't  need  to  buy 
the  optional  1296  MHz  module),  in  conjunc- 
tion with  tCOMTs  CT-16  satellite  interface. 
This  will  operate  in  the  manner  described 
above  when  you  are  tracking  uplink  and  down- 
link frequencies  in  the  same  or  reverse  direc- 
tions. 


Pros  and  Cons 

Features  I'd  like  to  see: 

•SWR  meter. 

■DTMF  keypad. 

*A  microphone  included  with  rig. 

■Increased  output  power  comparable  with 
other  H  models. 

■Individually  activated  preamps. 
Features  I  liked: 

•Automatic  tracking  for  uplink  and  down- 
links. 

•Separate  memory  channels  for  satellites. 

•Excellent  weak-signal  receivers. 

■Great  audio  quality, 

•Large  frequency  display. 

•Large  multi-function  meter 

•Additional  S-meter  for  sub  band. 

•Large  easy-to-hand !e  controls  and 
switches. 

•Additional  band  units  can  be  installed. 

It's  Worth  Buying 

Overall,  the  IC-970H  is  a  great  rig  for  satel- 
lite communications  and  local  activity.  I  found 
the  IG-970H  easy  to  use,  and  very  capable  of 
either  voice  or  data  satellite  communication 
modes. 


!  Courmou*  Serttfc*  -  Discount  Pile**  *  Fmst  Shipping 


Contact  Joe  Hofman  KA7LDN  at  Box  37,  Red- 
mond WA  98073,  For  more  information  about 
amateur  satellites  and  satellite  operations, 
contact  AMSA  T  NA  at  (30 1)  589-6062. 


1 691  MHz  Weather  Satellite  System 

Spectrum  International,  Inc.  is  pleased  to  announce  their 
appointment  as  North  American  and  International  distributor  of 
Time-Step  Electronic *s  Weather  Satellite  Receiving  System. 


This  high  quality,  low  cost  system  consists  of: 


1691  MHzGaAsFETPre-ampl. 
1691  MHz  Receiver 
Decoder  Board  &  Software 


mode!  TS-t691-P,Amp 
model  TS-1691-Recvr 
model  TS-VGA-SAT3 


$175 
$450 
$300 


Also  available  to  complete  the  system  are: 

Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors.  model  1 691-coax  ass!y 

1691  MHz  Loop- Vagi  Antenna  model  169MY(N) 

1691  MHz  Loop-Yagi  Extension  model  1691-LY-XTN 

PC-SAT  System  (all  the  above  items) 

Demonstration  Oisc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  PC-SAT  system. 

Shipping:     FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


$  45 
$  92 
$    75 

$1100 


$      5 


SPECTRUM  I NTER NATIONAL,  INC. 
Post  Office  Box  1084-S 
Concord,  Mass.  01742,  U.S.A. 
Phone:(508)263-2145 


VISA 


CIRCLE  183  ON  READER  SERVICE  CARD 


P.O.  Box  567*  Van  Nuys,  CA  91408 


FLASH  ASSEMBLY 


^ 


J 


S 


This  NEW  compact  flash 
assembly  comas  Irom  a 
U.S.  manufacturer  of  cameras, 
Unit  operates  on  3  Vdc 
and  measures  2  1/2"  X  1  U4". 
Ideaf  fof  use  as  a  strobe,  warning  light  or  attention  get- 
ter. Complete  with  instruction  on  how  to  wire. 

CAT#FSH-1  $3.75  each  10  for  $35.00 


unTiir-p 


Special  New  Reduced  Price 
PHOTOFLASH  CAPACITOR 


Rubicon  CE  photo*  I  ash  capacrto? . 

0.79"  dia.  X  1.1"  high.  These  are 

new  capacitors  thai  have  been 

prepped  with  1 .4"  black  and 

red  wire  leads  soldered  to  the  terminate, 

210  Mfd  330  Volt       CAT*  PPC-210 

$1.25  each  ■  1 0  tor  $1 1 .00  •  1 00  for  $100.00 

Large  quantities  available.  Cat  I  tor  pricing 


FLASHING  L.E.D 


Diffused  LE.D.  wtth  built  In  flashing  unit.  PULSE 
RATH:  3  Hz  @  5  Volt/20  ma.  Unit  continually  flashes 
when  5  Volts  is  applied.  Operates  between  4.5  Vote 
and  5.5  Volts,  T  1  3/4  size,  IDEAL  AS  AN  INDICATOR. 
RED      CAT#  LEM 
GREEN    CAT*LED-4G 
YELLOW    CAT0LED-4Y 
S1+Q0each  -  10for$9.50  ■  100  for  $90.00 


HEAVY-DUTY  NICKEL 
CADMIUM  "C"  BATTERY 


Yuasaieooc 

Special  purchase  of  new.  rechargeable 
nickel-cad  batteries.  1.2  volte,  1800  mAH. 
PRICE  REDUCED  ON  10  OR  MORE. 
CAT*  HDNCB-C 
1 0  pieces  for  $42.50  ($4,25  each) 
100  pieces  for  $375.00  ($3.75  each) 


POWER  SUPPLIES 


@&\ 


*W3 


12  Vdc  5  AMP 

ACDC  Electronics  #  12N5  or  equiv. 

Input:  100-240  Vac 

(wired  for  1 T5  Vac) 

Output:  12  Vdc  @  5  amps. 

Open  frame  style, 

T  X  4  3^4"  X  3"  high.    Regulated. 

C ATI  PS- 125    $37.50  each 

24  Vdc  2.4  AMP 

PowerOne  Inc.  #HC~24-2-4  Input;  1 15/230  Vac  (wired 
for  1 1 5  Vac).  Output:  24  Vdc  @  2.4  amps.  Open  frame 
style,  5,62-  X  4,87-  X  2,50"  CSA  listed. 
CAT!  PS-2424  $30.00  each 


SWITCHES 


0\P  P.C  PUSHBUTTON 
ITT  Schadow  Digitasi  Series  SE 
S.P.D.T.  momentary  pushbutton. 
Mounts  in  14  pin  DIP  configuration. 
Designed  for  low  current  switching 
applications.  Grey  Keycap  Is  0,68*  X  0.6T. 
CAT#PB-2S  $1.00  each 
10  lor  $9.50  •  100  for  $85.00 

ROTARY  BCD  SWITCH 
EECO  #2310-020-  BCD  10  position 
rotary  switch.  DIP  configuration  fits  in 
standard  B  pin  LC.  socket.  Right  angle 
style.  Screwdriver  actuation.  0.42*  cube.  CAT*  RD1P-2 
$1.75  each  *  10  for  $16,00 ■  100  for  $145.00 


■   ■  j  i   h   i  >  j   i   ■■■■   i  m  *   bdifa   i  ■  ■   b  -  ■  k  j   i  b  i   i    ■■■   i   i  j  i   d   i  r.  i   i  m  i   i    i  l  j   i   ■  s  i   a   i  k  j   r  «  i   ■  a   i  ■  i   l  ■ 

WmMMEmm&EWfflNES. 


cHJtftQC  Qfwm&.teM^Mmttrti^&ei^w 


I        ■■■'--'. LJ.,.J.,.J.J,..1LJJ.J,.^..J,.J,J,JJ,.JU.JLJJ,J^..JJJJLJ,.JL-J.J.,JL^J1.X.J 


TERMS:  Minimum  orders  10.00.  Shipping  and  handling 
for  the  48  continental  U.S.A.  $3.50  per  order.  Ait  others 
including  AK,  HI,  PR  or  Canada  must  pay  fitti  stopping, 
M  ardors  deivared  m  GALlFORbiiA  must  incfuda  state 

sates  tax  (6  %,6  1J2%,7  %)  Quantities  Limited. 

NO  C.  OP.  Prices  subject  to  change  without  notice. 


Call  or  Write  For  Our 
FREE  60  Page  Catalog 

(Outside  The  U.S.A.  Send  $2.00  Postage) 

ALL  ELECTRONICS  CORP. 

CA  -91408 
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Number  1 0  on  your  Feedback  card 


73  Review 


by  Dick  Goodman  WA3USG 


Skymoon 

Software  for  EME  communications 


Skymoon 

9102  Kings  Drive 

Manvel  TX  77578 

(713)331^4200 

Price  Class:  Version  1 ,  $40;  Revision  2,  $50 
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One  evening  in  late  November 
1990,  I  received  a  telephone 
call  from  Bill  Brown  WB8ELK  in- 
forming me  that  Dave  Blaschke 
W5UN  was  on  the  air  operating 
moonbounce.  Bill  suggested  that  I 
try  receiving  W5UN  on  2  meters.  I 
was  quite  pessimistic  about  my 
chances  because  my  antenna  sys- 
tem consists  of  a  single  Hy-Gain  cir- 
cularly-polarized  yagi  used  for 
OSCAR  satellite  operations,  I  do, 
however,  have  a  low-noise  mast- 
mounted  prearnp  and  a  short  (60 
foot)  run  of  RG-213  coax  going  to 
the  shack,  so  I  gave  it  a  try. 

It  took  about  1 0  minutes,  but  from 
under  all  the  noise  I  was  finally  able 
(barefy)  to  make  out  the  W5UN's 
cailsign  on  CWk  It  was  about  the 
weakest  signal  that  I  have  ever 
heard,  but  considering  that  I  was 
using  a  single  yagi  it  was  quite  an 
accomplishment.  I  have  read  arti- 
cles in  several  amateur  journals 
stating  that  the  big  guns  on  moon* 
bounce  coufd  be  received  on  mod- 
est equipment,  but  I  never  believed 
it,  until  now! 

While  the  J Instant  Track"  pro- 
gram gave  me  the  azimuth  and  ele- 
vation of  the  moon,  and  allowed  me 
to  automatically  point  my  antenna,  I 
found  there  were  quite  a  few  other 
considerations  not  addressed  by 
this  software  package  for  moon- 
bounce  operations. 

Enter:  Skymoon 

Computer  software  has  certainly 
evolved  in  the  last  10  years,  espe- 
cially in  the  field  of  amateur  radio. 
Since  the  software  developers  who 
write  ham  radio  applications  soft- 
ware are  usually  hams  themselves,  they  are 
generally  technically-oriented  individuals. 
This  translates  into  a  useful  software  package 
for  others  with  similar  interests.  Look  at  the 
impact  of ' '  Packet  Cluster,"  and  the  variations 
of  logging  programs  on  chasing  DX,  There  are 
also  many  effective  propagation  forecasting 
programs  for  determining  when  DX  will  be 
available.  For  the  ham  interested  in  OSCAR 
operations,  there  are  several  good  satellite 
tracking  programs  which  wilt  indicate  when 
the  desired  satellite  will  be  in  view.  Now,  for 
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Photo  A.  Main  screen  of  SKYMOON. 
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P/^ofo  B.  Map  showing  the  moon's  location  in  relation  to  noise 
sources  in  the  sky,  as  viewed  from  your  QTH. 


the  ham  interested  in  moonbounce,  or  EME 
(Earth-Moon-Earth)  communications,  there  Is 
a  spiff  y  new  software  package  called  "Sky- 
moon," written  by  Dave  Blaschke  W5UN,  of 
international  moonbounce  fame! 

I  reviewed  Skymoon  on  two  different  com- 
puters: a  Beltron  AT  clone  running  at  12  MHz 
with  a  VGA  display,  and  a  Comp-U-Add  386 
running  at  16  MHz  using  an  EGA,  and  later  a 
VGA,  display. 

There  are  two  revisions  of  Skymoon.  Revi- 
sion 1.0  will  run  on  any  IBM  PC  clone  with 


Hercules,  CGA  (Mode  4),  or  a  CGA 
monitor.  Version  1.0  comes  on  a 
single  5.25"  floppy  disk,  and  it  can 
be  executed  and  run  from  a  single 
drive  system.  Revision  2.0  comes 
on  two  5.25"  floppy  disks,  and  re- 
quires either  a  hard  drive  or  a  larger 
capacity  floppy  drive  (720K,  1.2M, 
or  1.44M),  Skymoon  requires  256K 
of  memory  to  run.  For  this  article ,  I 
primarily  reviewed  Revision  2.0,  but 
I'll  provide  a  brief  comparison  to 
Version  1 .0  later  in  the  review, 

Skymoon  is  easy  to  install— you 
simply  copy  ail  the  files  from  the  two 
floppy  disks  to  their  own  directory 
on  your  hard  drive,  Before  you  run 
Skymoon,  you  must  execute  a  con- 
figuration program.  This  tetls  Sky- 
moon your  offset  to  UTCh  call,  QTH, 
and  latitude  and  longitude. 

To  start  Skymoon,  type  'SKY- 
MOON11 and  press  <  ENTER  >.  It 
takes  Skymoon  about  10  seconds 
to  draw  its  graphical  interface 
screen,  This  generates  a  world  map 
showing  the  location  of  the  moon 
and  a  moon  hseteet  line  (see  Photo 
A).  To  the  right  of  the  map  is  a  menu 
which  describes  the  purpose  of 
each  function  key.  Below  the  map 
are  multiple  windows  of  real-time 
data  containing  the  following  infor- 
mation: 

•The  primary  station  (your  sta- 
tion) azimuth  and  elevation  to  the 
moon  (if  the  moon  is  not  In  view,  the 
elevation  will  be  a  negative  num- 
ber). 

•The  current  distance  to  the 
moon  in  kilometers, 

•The  background  sky  tempera- 
ture in  degrees  Kelvin,  Depending 
on  where  the  moon  is  in  relation  to 
noise  sources  in  the  sky,  this  value  will 
change, 

•Path  loss  in  dB  relative  to  when  the  moon  is 
closest. 
•Total  path  degradation  in  dB, 
•The  moon  declination  angle  and  the 
Greenwich  hour  angle  (GHA). 

•For  those  used  to  astronomical  positioning 
parameters,  the  moon  right  ascension  and  the 
semkjia  meter 

Next  to  each  parameter  is  an  arrow  that 
gives  the  status  of  each  (increasing  or  de- 


Improve  Your  World  Image 


VERSATILITY!  MEASURE  POWER  FROM 
2mW  to  10kW  WITHIN  5%  OF  READING. 


PC  HF  FACSIMILE  4.0  $99 


A  complete  facsimile  reception  system 

for  the  IBM  PC  or  Compatible.  Receives 

up  tci  16  intensity  levels. 

Includes 

HO  Page  Manual 
Tutorial  Cassette 
Interpretation  Guide 


Demodulator 

Sofluure 


Frequency  List 
Features: 

Print  on  Fnsoiu  or  HP  Laser  Jet 

Disk  Save,  Zooming,  Image  processing 

limit  tended  Image  Capture  and  touch  more 


PC  GOES/WEFAX  $250 


Designed  to  receive  imuges  directly  from 
U,S.  and  Soviet  meteorological  satellites 
Includes  nil  of  the  above  Teal u re  pJu.% 
a  complete  orhital  tracking  svteni  and 
resolution  of  up  to  256  gray  levels. 


Software  Systems  Consulting 

150  Avenida  CabrilloX  San  Clemente.  CA  92672 


CIRCLE  250  ON  HEADER  SERVICE  CARD 


A  handful  of  Bird's 
unique  7-level  plug-in 
elements  and  a  4410A 
series  THRU  LINE?  watt- 
meter, lets  you  cover  wide 
power  and  frequency  ranges 
anywhere  —  engineering  lab, 
production  floor,  service  bench 
or  in  the  field. 

Inside  Bird's  4410A  directional 
wattmeter  is  a  patented,  self- 
balancing  bridge  detect- 
ing scheme  that  permits 
fast,  accurate  readings 
from  2m W  to  10k W  over 
frequencies  from  200  kHz 


who  else  but 

BiiYB 


(or  as  low  as  50  kHz 

with  a  special  ele- 
ment) to  2.3  GHz. 
^F       The  secret  is  in  the  new 
4410  series  elements  pro- 
viding seven  power  ranges 
instead  of  onet  with  ±5%  read- 
ing accuracy.  Simply  select  the 
range  you  want  with  a  front-panel 
rotary  switch. 

Available  in  4  versions:  battery  port- 
able, AC  and  battery 
portable,  rechargeable 
portable,  or  AC  and  Battery 
rack  mount.  Carrying  case 
optional. 


30303  Aurora  Rd..  Cleveland  OH  44139  USA  *  (216)  248-1200  -  TLX:  706896  Bird  Bee  UD*  FAX:  (216)  246-54 26| 
C  Copyright  1997  Brt  Etectronc  Con> 

Mi 


BATTERIES  "R"  US  . 

ou've  bought  our  replacement  batteries  before... 

NOW  YOU  CAN  BUY  DIRECT  FROM  US.  THE  MANUFACTURER! 


ICOM 


NEW  ICOM 
CONVERTIBLE  BATTERY 

8  Cells— Alkaline 
or  NICAD  Holder 
Complete  with  {8) 
Alkaline  Batteries 

$26 J* 


CM2T  PB2      7.2v  @  500  MAH    bp-7 

f32v#«NIAH 

$61.95 
13  2V0  6OOMAH 

7$      13,2v  <g  1200  MAH      $63:95  *S4+95 

BS        9  6v  #  1200  MAH      $59  95 
(base  charge  only-1  ■  longer) 


CM5.PB5    10.8v  @  500  MAH 

SUPER 


ICOM  CHARGERS  AVAILABLE 


MasterCard  and  Visa 
\  cards  accepted.  NYS 

residents  add  8 V4% 

sales  tax.  Add  $3.50 
[  for  postage  and 

handling. 


ep-a 
a  4V  #  aooMAH 

$61 .95 
B4v@1QO0MAH 

ss4.gs 


10%  OFF 

ALL 

ICOM 
Replacement 
Battery  Packs 

Call  Now! 

MARCH  ONLY 

Look  for  April's 

Special  of  the  Month 


CUSTOM  MADE  BATTERY 

PACK  &  INSERTS 

Made  to  your  Specifications, 

INTRODUCTORY  OPFER1 

KENWOOD  INSERTS 

PB-25— $20,00.  PB-21— S13  75 

PB-26— S2O.0O 

ICOM  INSERTS 

BP-5—  S23.00  BP-3— $17.45, 

BP-7.  BP-8 


Puces  subject  id  change  without  notice 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE, 

In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS  (718)  961-2103  •  Telex:  51060  16795 


MADE  IN 

THE  U.S.A. 

SEND  FOR  FREE 
CATALOG  AND 
PRICE  LIST 


FAX:  (718)461-1978 
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creasing).  Also,  at  the  top  left  of  the  screen  are 
your  latitude,  longitude,  and  location  name.  At 
the  top  fight  is  a  real-time  clock-calendar.  Us- 
ing single  keystrokes,  this  dock-calendar  may 
be  stopped,  changed  in  time  or  date,  and 
restarted.  All  parameters  for  the  moon  at  this 
new  time  will  then  be  displayed  (this  does  NOT 
affect  your  DOS  dock).  Also  included  with  the 
clock  function  is  an  "East-West  Sequencer" 
which  will,  if  activated,  generate  a  "beep"' 
every  two  minutes,  and  display  either  'East" 
or  "West"  on  the  top  of  the  screen  next  to  the 
clock  This  function  is  used  to  determine  when 
to  listen  or  transmit  when  calling  CO.  In  Revi- 
sions 2.0  and  above,  pressing  the  h'up-arrowM 
will  generate  a  listing  of  the  moon's  rise  and 
set  times  for  the  primary  QTH, 

The  Function  Keys 

The  menu  of  function  keys  is  quite  helpful. 
Pressing  F1  will  generate  a  help  screen  al- 
most anywhere  in  Sky  moon,  F2  will  pre- 
sent a  map  of  the  sky  in  pface  of  the  Earth  (see 
Photo  B),  This  map  is  formatted  with  contour 
lines  of  sky  noise,  with  the  moon  and  the  path 
that  the  moon  will  take,  superimposed  over  it. 
Changing  the  date  (or  time)  wit!  move  the  posi- 
tion of  the  moon  to  its  appropriate  place  on  the 
skymap.  F3  will  regenerate  Ihe  map  of  the 
Earth. 

Function  key  4  (F4)  is  the  most  versatile 
function  of  Skymoon.  It  allows  a  second 
station  to  be  displayed  on  the  real-time  map  of 
the  Earth,  with  the  following  parameters 


displayed  on  the  bottom  of  the  screen: 

•Primary  station's  (your  station)  spacial  an- 
tenna polarity. 
•Second  station's  spacial  antenna  polarity. 
•Antenna  polarization  correction  angle  (dif- 
ference between  the  above  two  polarities). 
•Antenna  polarization  mismatch  loss  in  dB, 
The  second  station  may  he  selected  by  one 
of  three  methods.  The  first  is  to  use  the  cursor 
positioning  keys  to  move  the  M second  station 
indicator"  to  the  desired  point  on  the  world 
map.  If  you  press  <  ENTER  >,  this  point  will 
be  marked  with  an  arrow  and  all  applicable 
data  wili  be  displayed,  including  grid  square, 
distance,  and  direct  antenna  heading.  The 
second  method  is  by  direct  entry  of  latitude 
and  longitude.  The  third  method  is  by  direct 
entry  of  the  grid  square.  Revisions  2.0  and 
above  let  you  choose  one  of  the  many  stations 
included  in  the  EM E  station  directory  (includ- 
ed in  this  program)  as  the  second  station.  This 
directory  includes  almost  all  known  EME  sta- 
tions in  the  world,  and  may  be  accessed  by 
callsign,  Revision  2.0  also  lets  you  compute 
the  moon  rise  and  set  times  for  the  second 
station.  [Ed,  Note:  Revision  St.  7  is  now  avail- 
able. Some  of  the  new  features  are:  rapid  ap- 
pearance of  the  Sky  Map  and  World  Map, 
Az/EI  direction  to  ANY  point  in  the  sky,  single 
keystroke  time  changes,  metric  distance  op- 
tion (km),} 

Function  key  5  (F5)  will  bring  up  a  QTH 
menu  that  offers  several  pre-programmed  lo- 
cations. Choosing  one  of  these  will  replace 


your  QTH  with  the  one  selected  (your  OTH  will 
be  added  to  the  OTH  menu,  so  quick  recovery 
is  possible).  The  world  map  and  related  data 
will  now  be  displayed  for  the  new  QTH.  Revi- 
sions 2.0  and  above  allow  access  to  the  EME 
directory,  and  replacement  of  the  primary 
QTH  with  any  station  listed. 

Function  key  6  (F6)  toggles  the  moon  rise- 
sel  line  on  or  off.  This  would  be  beneficial  if 
you  are  using  the  sun  grayline  function  for 
DXing  (see  F7  functions). 

Function  key  7  (FT)  is  multi-functional 
Press  it  once  when  the  world  map  is  on  the 
screen  and  the  sun  symbol  and  grayline  will 
appear.  The  azimuth  and  elevation  to  the  sun 
will  appear  in  the  data  windows  below.  Tog- 
gling it  several  times  will  profile  high  and  low 
noise  areas  of  the  sky. 

This  software  package  also  has  several  fea- 
tures that  I  did  not  try.  One  is  the  capability  to 
add  additional  entries  to  the  EME  directory. 

Version  1.0  of  this  program  (for  CGA  and 
EGA)  runs  noticeably  slower.  It  also  doesn't 
contain  the  directory  of  EME  stations,  and 
does  not  have  the  moon  rise-set  prediction 
function. 

All  things  considered,  this  is  a  well-written 
software  package  that  should  appeal  to  any- 
one who  wants  to  consider  EME  operations. 
All  screens  are  logically  structured  and 
present  the  data  in  an  easy-to-read  manner. 
The  operating  manual  is  complete  and  pro- 
vides a  tutorial  that  will  have  anyone  master- 
ing this  program  in  less  then  an  hour. 


RF  POWER  AMPLIFIERS 


400 


WATTS 

(144-148  MHz) 


TE  SYSTEMS  new  HPA  Series  of  high  power 
amplifiers  now  available  through  select  national 
distributors. 

All  amplifiers  are  linear  (all-mode),  automatic 
T/R  switching,  and  incorporate  optional  GaAs 
FET  preamp.  Amps  are  usable  with  a  wide  in- 
put drive  level  range.  Thermal  shutdown  protec- 
tion and  remote  control  capability  included.  All 
units  are  designed  to  I  CAS  ratings  and  meet 
FCC  part  97  regulations.  Approx.  size  is  2.8  x 
10  x  11.5"  and  weight  is  8  lbs. 

Consult  your  local  dealer  or  send  directly  for 
further  product  information. 


TE  SYSTEMS 

P.O.  Box  25645 

Los  An  gates,  CA  9002  S 

(213)478-0591 
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SPECIFICATIONS 


Freq. 
Model  MHz 


Powef Preamp DC         Power        RF 

Input     Output     NF-dB    GairvdB     +Vdc  A  Conn. 


Models  also  available  without  GaAs  FET  preamp  {delete  G  suffix  on  model  #),  All  units 
cover  full  amateur  band  -  specify  10  MHz  bandwidth  for  420-450  MHz  amplifier.  Con- 
tinuous duty  repeater  amps  also  available. 

Amplifier  capabilities:  100-200  MHz,  225*400  MHz,  1-2  GHz,  Military  (28V),  Commercial, 
etc.  also  available  -  consult  factory. 
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ALFA  &CEMTRALWESTRW  COMM.  77^7-BSTH  STREET.  EDMONTON,  Afl 

ACK  RADIO  SUPPLY.  3 101 4TH  AVE.S.,  BIRMINGHAM.  AL 

POUNDERS  TRUE  VALUE.  SSTOaOVERQALE  ROAD,  FLORENCE.  AL 

MC  DOWELL  ELECTRONICS,  2flB  BELLEVILLE  AVE,  PO  BOX  1200. BREWTON,  AL 

HAM  RADIO  OUTLET.  1702  W.  CAMELBACK  RD.,  PHOENIX,  AZ 

ALL  ELECTHQNICSCORP  ,  905  S.  VERMONT  AVE..  LOS  ANGELES.  CA 

HENRY  RADIO.  2050  SOUTH  8UNDY  DRIVE,  LOS  ANGELES.  CA 

JUN'S  ELECTRONICS.  3919  SEPULVEDA  BLVD.  CULVER  CITY,  CA 

AMTPRQJECT.2212ROCKEFELLER  LANE,  RED0N00 BEACH, CA 

INGLEWGOD  ELECTRONICS,  *701  W CENTURY  BLVD..  INGLEWQ0D,  CA 

PACE  ELECTRONICS  INC,  M  HAMPSHIRE  ROAD,  THOUSAND  OAKS.  CA 

HAM  RADIO  OUTLET,  6365  SEPULVEDA  BOULEVARD,  VAN  NUY5.  CA 

ALL  ELECTRONICS  CORP. ,  6228  SEPU  LVED  A  BLVD. ,  VAN  NU  VS,  CA 

A-TECH,  1033HOLLYWOOO  WAY.  BURBANK.CA 

ABLETRONICSJISS'E  ARCHIBALD  AVE,,  CUCAMONGA,  CA 

LION  ElECTRONlCS,  457  BROADWAY,  CHULA  VISTA,  CA 

GATEWAY  ELECTRONICS  OF  CA,  4633 CONVOY  ST.,  SAN  DIEGO,  CA 

H.S.C  ELECTRONICSUPPLY,  5549  HEMLOCK  ST...  SACRAMENTO,  CA 

WESTERN  RADtO  ELECTRIC,  4797  RUFFNER  ST..  SAN  DIEGO,  CA 

HAM  RADIO  OUTLET,  5375  KEARNY  VILLA  ROAD.,  SAN  DIEGO,  CA 

MAC'S  EL£CTR0NICS:  131  SOUTH  E.  ST..  SAN  BERNADINO,  CA 

HAM  RADIO  OUTLET,  2620W  LA  PALM,  ANAHEIM,  CA 

HARDING  WAY  NEWS,  1 13  W.  HARDING  WAY,  STOCKTON,  CA 

HAM  RADIO  OUTLET.  999  HOWARD  AVE .  BURLING AME.  CA 

BASE  STATION,  1838  EAST  ST,  CONCORD.  CA 

HAM  RADIO  OUTLET.  390  DIABLO  RD  SUITE  2*0,  DANVILLE,  CA 

HAM  RADIO  OUTLET,  £210  LIVINGSTON  ST .  OAKLAND,  CA 

H  5£  ELECTRONIC  SUPPLY,  6819  REDWOOD  DRlVE.COTATl.  CA 

H.S.C  ELECTHONfC  SUPPLY,  3500  RYDER  STREET,  SANTA  CLARA,  CA 

QUEMENT  ELECTRONICS,  10QO  S  BASCOM,  SAN  JOSE.  CA 

QUADA'S  EUCTRONICS  SUPPL  7366  ALBURN  BLVD  UNITS,  CITRUS  HEIGHTS,  CA 

MARVAC'S CALIFORNIA  RADIO- 2357  DEL  PASO  BLVD..  NO.  SACRAMENTO,  CA 

THE  RADIO  PLACE,  2964  FREEPORTflLVD.,  SACRAMENTO,  CA 

GATEWAY  ELECTRONICS  OF  CO,  51 15  N  FEDERALBLVO 132,  DENVER.  CO 

C0L0RADOC0MM  CENTER.  525  E.  70TH  AVE.,  SUITE  1  W,  DENVER,  CO 

HAM  RADIO  OUTLET,  3400  E.  (L1FF  AVE.  a  DENVER.  CO 

CENTENNIAL  ELECTRONICS.  232*  E  BIJOU.  COLORADO  SPRING.  DO 

LENTINI  COMMUNICATIONS.  21  GARFIELUST.  NEWINGTQN,  CT 

ROGUS  ELECTRONICS.  250  MEfilDEN-WATERRURYTP.  SOUTHJNGTON,  CT 

AMATEUR  &  ADVANCEDCOMM.  35&SCONCORD  PIKE,  WILMINGTON.  D£ 

DELAWARE  AMATEUR  SUPPLY,  71  MEADOW  RD ,  NEW  CASTLE,  DE 

HIALEAH  COMMUNICATIONS,  630  E.  &TH  ST ,  HIALEAH,  FL 

MIAMI  RADIO  CENTER  CORP  ,  5590  W  FLAGfifl  ST..  MIAMI,  ft 

N  ft G  DISTRIBUTORS,  1550  NORTHWEST  94TH  AVE., MIAMI,  FL 

ELI'S  AMATEUR  RADIO  INC..  2513  SOUTHWEST  9TH  AVE  ,  FT.  LAUDERDALE.  FL 

SUNNYS  SUNRISE,  B260SUNSET  STRIP,  SUNRISE,  PL 


ill  out  an  entry  form  at  any  of  these  locations. 

AMATEUR  ELECTRON ICSSPLY,  1896  DREW  ST.,  CLEARWATER.  FL 

COTRONICS-RADIO  SHACK,  2200  S£  FEDERAL  HWY,  STUART,  FL 

ATLANT3C  NEWS,  2663  N.  ATLANTIC  AVE  ,  DAYTON  A  BEACH,  PL 

QUAD  ELECTRONICS.  1420  N.  PACE  BLVD.,  PENSACOLA,  PL 

AMATEUR  ELECTRONICS,  S21  COMMONWEALTH  AVE.,  ORLANDO.  FL 

HAM  RADIO  OUTLET.  6071 BUFORD  HPGHWAY.  ATLANTA,  GA 

RADIOSALES  &  SERVICE,  2000 12TH  AVE..  COLUMBUS.  GA 

TRI  STATE ,  200  W.  NORTHWEST  HWY.  MT  PROSPECT,  IL 

HAM  RADIOTOY  STORE,  117WWESTLEY  ST,  WHEATON,  IL 

EfilCSOH  COMMUNICATIONS,  5456  N  MILWAUKEE  AVE,  CHICAGO,  IL 

CB  SPECIALISTS,  1901  LINCOLN  WAY  WEST,  SOUTH  BEND,  IN 

ASSOCIATED  RADIO  COM  M,  Ml  2  CONSER .  OVERLAND  PARK,  KS 

DANDY'S,  120  NORTH  WASHINGTON  ST.. WELLINGTON,  KS 

PEERLESS  ELECTRONIC,  f  B15  SO  7TH.  ST.,  LOUISVILLE,  KY 

TEL-€OMlNC.,S7SGREATRD.,LinLFJON.  MA 

MARYLAND  RADIO  CTR.,  3576  LAUftELDALE  DR.,  LAUREL,  MD 

THE  R  F.  CONNECTION .  2 1 3  NO.  FREDERICK  AVE.*  1 1 .  GAITHERSBURG.  MD 

AMATEUR  RAiDIQCTR.,  1 1 17  N  36TH  ST...  BALTIMORE,  MD 

HR  ELECTRONICS.  722-24  EVANSTON,  MUSKEGON,  Ml 

NORWEST  ELECTRONICS.  33987  PLYMOUTH  RD„  LIVONIA.  Ml 

LITTLE  PROFESSOR  fiK.  CTR.,  22174  MICHIGAN  AVE.,  DEARBORN,  ME 

RADIO  COMMUNICATIONS,  1510EAST  PEARL,  HAZEL  PARK,  Ml 

MICHIGAN  RADIO.  15000  NINE  MILE  ROAD.  E  DETROiT,  Ml 

PURCHASE  RADIO  SUPPLY,  327  E.  HOOVER  AVE,,  ANN  ARBOR,  Ml 

FERRIS  RADIO,  21736  JOHN  R.  HAZEL  PARK,  Ml 

HAL-TRONIX.  12671  DIX  TOLEDO  HWY.  SOUTHGATE,  Ml 

KENrS2  WAV  RADIO,  2825  LAKE  STREET.  KALAMAZOO.  Ml 

AMATEUR  RADIO  CONSIGNMENT.  251 5TH  ST  NORTHWEST  NEW  BRIGHTON.  MN 

SATELLITE  CITY,  125&1  CENTAL  AVE.,  BLAINE,  MN 

NQflTHWEST  RADIO,  123  E.  FIRST  ST.,  DULUTH,  MN 

GATEWAY  ELECTRONICS  OFMO:  8123*25  PAGE  BLVD..  ST.  LOUIS,  MO 

MISSOURI  RADIO  CENTER,  1(tf  NW  BUSINESS  PK  LN,  KANSAS  CITY,  MO 

HOOPER  ELECTRON€SUPPLY,  1 702  PASS  ROAD,  6ILQXI,  MS 

PARKER'S  NEWS,  339  S.  MAIN  ST..  HIGH  POINT,  NC 

ELECTRONIC  SPECIALISTS,  3830  OLEANDER  DRIVE,  WILMINGTON.  NC 

BOOK  TRADER.  DAKOTA  SQUARE,  MINOT,  ND 

RlVENDELL  6  LONDONDERRY  RD.,  DERRY,  NH 

HAMRADIOOUTLET,224NO.  BROADWAY, SALEM, NH 

LASHEN  ELECTRONICS,  21  BHOAOWAY,  DENVIUE,  NJ 

GILFER  SHORTWAVE,  5£  PARK  AVE  ,  PARK  RIDGE,  NJ 

ATKINSON 4 SMITH  INC.  i7LEWlSST.rEATGNTOWN,  NJ 

PAGE  ONE  NEWSTAND,  1 1  SCO  MONTGOMERY  NE,  ALBUQUERQUE.  NM 

ELECTRONC  MODULE,  HI  N.  TURNER,  HOBBS,  NM 

RENO  RADIO,  12GLEN  CARRAN  CIRCLE,  SPARKS,  NV 

RADIO  WORLD.  1656  NEVADA  HIGHWAY,  BOULDER  CITY,  NV 

SPARTAN  ELECTRONICS  INC,  $143  JERICHO  TURNPIKE.  COMMACK,  NY 


EAST-COAST  AMATEUR  RADIO,  49SMCC0NKEY  DRIVE,  TQNAWANDA.  NY 
HIRSCH  SALES  CO.,  219  CALIFORNIA  Dft„  WILLIAMSVILLE,  NY 
WORLDWIDENEWS,  1Q0ST.  PAUL  ST.,  ROCHESTER,  NY 
UHFCOMMMUNlCATtONS.  TIFFANY  AVE,  RAMCO  BUILDING,  JAMESTOWN,  NY 
BEECHCROfT  NEWS  STAND,  1 93335  E.  DUBLIN  GHANVI LE,  COLU  MSUS .  OH 
LEO'S  BOOK  ft  WINE  SHOP,  330  N.  SUPERIOR  STREET,  TOLEDO,  OH 
EL-A-CO  ELECTRONICS  INC.,  B7  LAKE  AVE.,  ELYRIA,  OH 
NORTH  OLMSTED  AMATEUR  RADIO  DEPOT,  £9462  LORAIN  ROAD, 

NORTH  OLMSTED.  OH 
KEN  MAR  I NDUSTRIES,  6865  NANCY  JO  ST  N  ,W. ,  NORTH  CANTON,  OH 
UNIVERSAL  AMATEUR  RADIO,  1280  ADA  DR.,  HEYNOU3SBUHG.  OH 
FAIR  RADIO  SALES,  1016  EUREKA,  LIMA,  OH 
AMATEUR  ELECTRONICS.  28940  EUCLID  AVE.,  WICKCUFFE,  OH 
CENTURY  21  COMMUNICATIONS,  23  MCLEAfiYCOL/RT.UNIT  23,  CONCORD.  ON 
ATLANTA  RAM  RADIO  LTD,  m  WILSON  AVE,  DQWNSVIEW,  ON 
NORHAM  HADIOSUPPLY.  4767STEELES  AVE.W,  NORTH  YOfiK,  ON 
PORTLAND  RADIO  SUPPLY.  234  S.E.GRAND  AVE.  PORTLAND.  OR 
R&fl  COMMUNICATIONS,  110  NORTH  EAST  UNION  AVE,  PORTLAND,  Ofl 
GEORGE'S  ELECTRONICS,  1 10  HIGHWAY  99  W,  DUNDEE.  OR 
HAM  BUERGER  INC,  4t7  DAVISVILLE  ROAD,  WILLOW  GROVE.  PA 
WARREN  RADIO,  1315  PEACH  ST.,  ERIE,  PA 
JRS DISTRIBUTORS.  646  W'  MARKET  ST.,  YORK,  PA 
WHITESIDE  ELECTRONICS,  6415  SALTSflURG  ROAD.  PITTSBURGH,  PA 
MEMPHIS  AMATEUR  ELEC,  1466  WELLS  STATION  ROAD,  MEMPHIS,  TN 
MUSiCGITV  /  HAM  SHACK,  31 G-B  GALLITIN  ROAD,  MADISON,  TN 
CT.  MORGAN,  2300  EAST34TH  ST..  CHATTANOOGA,  TN 
AUSTIN  AMATEUR  RADIO  SUP.,  5310  CAMERON  ROAD,  AUSTIN.  TX 
GATEWAY  ELECTRONICS  OF  TX,  9690  WESTPARK  DRIVE.  HOUSTON,  TX 
ELECTRONIC  PARTS  OUTLET,  T7318  HIGHWAY  I  WEBSTER,  TX 
ElECTRONICCENTER  INC.,  2809  ROSS  AVE..  DALLAS.  TX 
CITY  ELECTRONiCSUPPLY,  Al£X,  7015  ATWELL,  HOUSTON.  TX 
VALLEY  RADIO  CENTER,  1522N  77  SUNSHINE  STRIP,  HARLINGEN.TX 
HARDIN  ELECTRONIC,  5635E  ROSEDALE,  FT.  WORTH.  TX 
KCOMM,  INC.,  5707-A  MOBUD.  SAN  ANTONIO,  TX 
GTS  COMMUNICATIONS.  2153  SO.  700 EAST.  SALT  LAKE CITY,  UT 
COMM-PUTE,  1057  EAST2100SO .  SALT  LAKE  CITY.  UT 
SOUND  SYSTEMS*ELECTRONICS,  7455  TIDEWATER  DR.,  NORFOLK.  VA 
SWECKER  ELECTRONICS,  1D-A  WINDMILL  SOUAflE.  STUART'S  DHAFT,  VA 
HAM  RADIO  OUTLET,  t 4603  BU ILD  AMERICA  DR.,  WOODBRIDGE .  VA 
DOM'WEST  RADIOSYSTEMS.  CO  9692  RONALD  DRIVE.  0LAINE,  WA 
SKAGIT-WHATCOM  ELECTRONS.  630  W.  DIVISION,  MT.VERNON.  WA 
AMATEUR  RADIO TEAMSPDKANE.  25S0UTH  GERARD  RD .  SPOKANE.  WA 
C  COMM,  61  IS  1£TH  AVE.  NW,  SEATTLE,  WA 

AMATEUR  ELECTRONIC  SPLY..  5710  WEST  GQODHOPE  RD,  MILWAUKEE,  W| 
CHESTER  ELECTRONICS.  7709  SHERIDAN  RD.,  KENOSHA.  Wl 


HOW  TO  ENTER 

Visit  your  local  participating  amateur  radio  dealer  and  fill  out 
an  Official  Hmry  survey,  Only  one  entry  per  month  per  person. 
Duplicate  entries  will  he  disqualified* 

Once  every  month*  we  will  pick  5  names  from  every  partici- 
pating retail  outlet,  *  One  of  these  lucky  hams  will  receive  that 
month's  prize  package,  but  all  of  them  will  be  entered  in  the 
Grand  Prize  Drawing,  10  be  held  in  April  1991. 

Visit  you  local  retailer  every  month  to  check  if  your  name  is 
on  the  Ham  It  Up!  Tote  Board,  which  lists  all  the  Grand  Prize 
entrants  from  that  store.  While  vou're  there,  fill  out  the  next 
month's  Official  Entry  Survey.  Remember,  you  can  enter  once 
every  month.  You  get  six  chances  to  win  a  fabulous  prize 
package  and  six  chances  to  be  included  in  the  Grand  Prize 
Drawing! 

After  we've  given  away  all  of  the  monthly  prize  packages, 
we'll  take  the  Grand  Prize  Drawing  entries  (30  from  each  par- 
ticipating retailer)  and  give  away  over  S30\000  worth  of  great 
ham  gear, 

*lf  you  arc  utubk-  (o  enter  M  A  local  retailer,  fpa  may  obtain  an  Official  Entry  Survey  by 
sending  an  S  AS  E  (0  Ham  U  Vpf  Sweepstakes.  ?3  Amateur  Kadio  Today,  Foresi  Road. 
Flmcutk,  Ntt  fj£-H9>  Keium  the  cfi(ry  survey  to  the  same  address,  and  yuu  will  be  entered 
through  I  Fuck  Wayne'*  Books  heir. 

This  Month's  Prize  Package 
is  worth  over  $900.00! 

If  you1  re  this  month's  winner,  you*  11  receive  an  MFJ  Prize  Package, 
including: 

MFJ-204B  Antenna  Bridge 

MFJ -170 1  6  Position  Antenna  Switch 

MFJ- IQ8B  Dual  clock 

MFJ-30  Golden  Classics  of  Yesterday  by  David  Ingram  K4TWJ 

MFJ-32  Packet  Radio  is  Made  Easy  by  Buck  Rogers  K4ABT 

MFJ-35  The  Wonderful  World  of  Ham  Radio 

by  Richard  Skilnik  KB4LCS 
MFM28 1  Easy  DX  Software  (IBM  comparable) 
MFJ- 1 286  Gray  Line  DX  Advantage  software  (IBM  compaiable) 

Plus,  the  AEA  I  so  loop  HF  Antenna 

You'll  also  receive  these  great  prizes. . . 
A  custom  QSL  order  from  Chester  QSL  Cards  (a  S250  value) 
Antenna  Specialists  glass  mounted  2  meter  antenna 
GGTE  Morse  Tutor  software 


KENWOOD 


^ 


OUTBACKER 


TM  JL  UNADILLA  ANTENNA   jl 

^N  MANUFACTURING  CO.^ 


Bil\0 


AMEftlTROU 


Chester  QSL  Cards 


flgO^SC    GOBOfl, 


Number  11  on  your  Feedback  card 


Two  Meter  EME  Primer 

Your  guide  to  moonbounce  action! 

by  Dave  Blaschke  W5UN 


Are  you  interested  in  EME  (Earth  -Moon- 
Earth)  operation,  but  you  don't  know 
how  to  get  started?  In  this  article,  you  11  find 
out  how  to  determine  if  your  current  station  is 
capable  of  making  EME  contacts,  and  if  not, 
what  improvements  you'll  need  to  make  if 
you  want  to  hear  and  work  EME  stations. 
You'll  also  learn  basic  operating  information 
and  procedures*  You  may  be  surprised  to  find 
that  if  you're  willing  to  spend  a  little  effort, 
and  believe  you  can  do  it.  it's  not  impossible 
to  get  involved  in  [his  exciting  area  of  ama- 
teur radio! 

EME  communications  experiments  were 
first  conducted  by  amateur  radio  operators  in 
the  late  1940s.  It  remained  a  curiosity  and 
experimenter's  mode  for  many  years  be- 
cause most  2  meter  stations  had  poor  an- 
tennas and  noisy  receiver  front  ends.  All  of 
that  has  changed  in  recent  years.  Now,  al- 
most anyone  capable  of  putting  together  a 
reasonable  steed  station  on  2  meter  CW  can 
share  in  this  exciting  and  challenging  form 
of  communications, 

You  May  Be  Set  Up  Now 

In  fact.  J  have  discovered  that  there  are 


\ 


\ 


/ 

A 

/ 

gf '  _\ 

Photo  A.  7k&  new  W5UN  EME  antenna  array  providing  30.  75  dBd  of  gain  (the  old  array  was 
destroyed  by  a  tornado  last  March).  Dubbed  the  '  'Mighty  Big  Array ' '  or  MBA .  it  consists  of  a 
total  of  48  stacked  long  boom  yogis  (modified  M2  model  2M5WL). 
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Photo  B.  TJte  W5  UN  EME  array  is  rotated  via  2  truck  chassis  (powered  via  an  electric  motor  on 
the  driveshafi  of  one  of  the  vehicles)  which  literally  drive  the  antenna  around  a  large  circular 
roadbed.  Tlw  array  pivots  around  a  rotating  pole  in  the  center.  An  electric  winch  along  with  a 
series  of  pulley  and  cables  provide  elevation  control. 


many  amateur  stations  currently  active  on  2 
meter  CW  that  are  capable  of  making  EME 
contacts,  but  they  haven't  tried  it  because 
they  don't  know  they  can  do  it,  I've  spoken 
with  some  who  are  hard  pressed  to  believe 
that  they  are  capable  of  performing  such  a 
seemingly  impossible  feat.  But  I  can  assure 
you  that  anyone  who  has  more  than  1 00  or 
200  watts  of  power,  and  an  antenna  with  16  or 
more  elements,  can  expect  to  make  a  few 
EME  QSOs  on  moonnse  or  set,  without  fur- 
ther station  improvements, 

For  the  smaller  stations  who  can  only  run 
100  watts  or  so  of  output  power,  a  good 
antenna,  which  can  now  be  easily  built  or 
inexpensively  bought,  is  probably  the  only 
other  thing  needed  to  accomplish  half  a  dozen 
EME  QSOs.  Nowadays,  the  only  amateurs 
with  no  chance  to  participate  in  EME  work 
are  those  who  run  FM  only,  have  only  verti- 
cal antennas,  or  use  only  HTs. 

Several  hundred  amateurs  worldwide, 
many  in  Europe,  are  currently  active  and 
regular  on  2  meter  EME.  New  stations  are 
appearing  almost  daily.  Stations  with  large 
antennas  and  high  power,  such  as  my  own 


■*  *  *  PRESENTING  *  ■*  ■*  ■* 

TV 
DESCRAMBLERS 

*****   STARRING    ***** 

JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

■  FJJVEST  WARRANTY  PROGRAM  AVAILABLE 

•  LOWEST  RETAIL /WHOLESALE  PRICES  PN  US. 

•  ORDERS  SHIPPED  FROM  STOCK  WfTHIN  24  KRS 

•  ALL  MAJOR  CREDIT  CARDS  ACCEPTED 

FOR  FREE  CATALOG  ONLY  1-800-345-0977 
FOR  ALL  INFORMATION     l-SIB-TOT-WlT, 


PACIFIC  CABLE  CO.,  INC. 

7325V2  RESEDA  BLVD„  DEFT  1849 

RESEDA,  CA  91335 


CIRCLE  178  ON  READER  SERVICE  CARD 


NEW  CATALOG 
m   ...WITH  PRICES! 

*  Big  92 page  BtexH"  Format 


•  Communications  Receivers 
*>  Portable  Receivers 

■  Scanners 

Amateur  HF  Transceivers 
»  VHF-UHF  Transceivers 
i  HTs  and  Mobiles 

Amateur  and  SWL  Antennas 
i  Accessories  and  Parts 

RTTY  and  FAX  Equipment 

•  Books  and  Manuals 


Tough...— 

resilient 

black  neoprent? 


protect  Your 

I  investment 

with  The  PoWch 

For  Every  Portable 
Every  Battery 


A  sturdy  web  belt-loop  sewn  on 

the  back  extends  over  the  lop  and 

is  secured  on  the  front  with 

a  wicro  tab. 


5 

•  !Tt/Pf«l-«M4t«     for   tij&vNRtt 
*£MOt*T~  /or  atfrw  Mint  H-T.x 

*,&LtM'frl?-rrT4M,  «^4^.Ht* 

*LOrVGT  (97-  TM7*a  &-  "g™>k* ?  |-^lj~g-^ ■ 


Send 
Sito 

D3T 


Universal  Radio 

1 280  Aida  Drive  Dept.  73 
Reynoldsburg,  OH  43068 

Tel.  614  866-4267 


The  PoUch 


1-80  0-7  2-Puuch 


fHcalef  itilormaiitnl 


It's  Washable! 


CIRCLE  1 17  ON  READER  SERVICE  CARD 


CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 
Save  $100'sA  Year 


*  All  Jerroldt  Oak,  Hamlin,  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 

*  Shipment  within  24  hours 

•  Visa/MC  and  C.CLD. 

WE  WILL  BEAT  ANYONE'S  PRICE 

No  Illinois  Orders  Accepted 


Electronic  Engineering 

P.O.  Box  337,  Barrington,  IL  60011 

FREE  CATALOG 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  18S  ON  READER  SERVICE  CARD 


FREE  CATALOG! 

Features  Precision  Toots, 
Tool  Kits,  Test  Equipment 


Jensen's  new  catalog  features  hard-to-find 
precision  tools,  tool  kits,  tool  cases,  test 
equipment  and  computer  accessories  used 
by  sophisticated  hobbyists,  scientists,  engi- 
neers, laboratories  and  government  agen- 
cies. Call  or  write  for  your  free  copy  today. 

B  jeNseN  rooLs  jnc. 

"^vKDept.  158,  7S15  S,  46th  St 
Phoenix.  AZ  85044-5399  (602)  968-6231 


CIRCLE  245  ON  READER  SERVICE  CARD 


NextDay 


5Es 


{ 


Two-Color 
Ritmbow  Assortment 

We  Ship  Srxtlhty    2nd  Day  ASAP 
100        S29.PS    S34.*5     S1P.95 


fay 


[■*>  J  • 


200 

400 

500 

1000 


5J9.£5 
549.95 
$54.95 
S99.95 


S*4.»5 
S44.M 
$49.95 


£29-95 
S39,95 
S44.95 
S79.95 


AntennasWest  ^^MfMfn^SiiM^1 

(801)    373*8425         Box  MX)62"-S.  Provo  v.J  MriQ> 

CIRCLE  5  ON  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+  Hams,  via  your  computer 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777         800:  282-5628 


LIFETIME 


Quality  Microwave  TV  Antennas 


WIRELESS  CABLE  -  IFTS  -  MMDS  -  Amateur  TV 
Ultra  High  Gain  SDribf+r  *  Tuneable  If  to  2.7  Ghz. 

*  36-Cfoannel  System  Complete  $149.95 

*  12-Channel  System  Complete  $114.95 

*  Call  or  write  (SASE)  for  "FREE"  Catalog 

PHILLIPS-TECH  ELECTRONICS 

P.O.  B01  8533  -  Scottsdale,  AZ  85252 

(602)  947-7700  IS3.QQ  Cradit  all  ptiane  orders! 


WARRANTY    MasterCard  ■  Visa  ■  COD'i  *  Quantity  Pricing 


CIRCLE  170  ON  READER  SERVICE  CARD 


CIRCLE  249  ON  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 


TOLL  FREE  ORDER  LI  WE    1*800-344-3144 

Conlirtenfal  U  5.  &  Ten, is 

THE HiSM  CENTER 


SALES  AMATEUR  RADIO  service 


5707A  WofcutJ    San  Amonio.  Tanas  70236    {5l2>  G&Q-61  ID 
FAX  (5T2)  W7  BOO? 


: 

! 


WHEN  DOES  ONE  EQUAL  TWO? 

WHEN  IT'S  A  TAD  MS  FM  TRANSCEIVER 

COMMERCIAL  &  AMATEUR  BANDS  LN  ONE  UNIT 


*  Ideal  for  MARS,  Vol.  Fife,. 
EMT,  B'cast  RPU\  Police,  etc. 

•  Fully  Field  Programmable 

■99  Channels 

■  True  40  Watt  Power 

■  Extremely  Rugged 


Multi  Function  LCD  display 
Freqjency  Range  138-174  qr 
43CMBGmHz 
FCC  S  DOC  type  accept- 
Low  Cost  DTMF  mike  avail. 
Overnight  Shipping  Available 


*  Shipped  Complete  w'Mike*  Mobile  Sfide  Mount  &  Power  Cable 
•Base  Siation  P.S  Mobile  Antennas  etc  in  stack 

Dealer  Inquiries  invited 

AXM  Incorporated 
11791  Loara  St. 


Garden  Grave,  CA  92640-2321 
Write  ar  Call  71 4^635-8807  tor  immediate  informal  [qr 


URCLE  243  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  GGTE 

MORSE  TUTOR,  THE  CHOICE 

OF  THOUSANDS  OF  HAMS  & 

PROSPECTIVE  HAMS,  PRAISED 

IN  QST,  73  AND  WORLD  RADIO ! 

LEARN  IN  JUST  12  EASY  LESSONS! 


FEATURES  OF  THIS  UNIQUE  PACKAGE  INCLUDE: 
■Code  speeds  from  1  to  over  100  WPM 

■  Standard  or  Fa  rns  worth  modes 

■  Adjustable  tone  frequency 
■Over  a  billion  random  conversations 
■Letters,  numbers,  punct nation  and  pro  signs 

■  Random  characters  &  words  for  each  lesson 
■Display  text  while  listening  or  after  copying 

■  All  parameters  remembered  between  sessions 
I  Parameters  easily  chanoac^tjeT^esired^^^^^^ 


lyj 


For  PC-DOS/MS-DOS  computers.  Available  at  deal- 
ersH  thru  QST  or  73  or  send  $19. 95  for  5,25"  or  $£1 ,95 
fof  3.5"  +  $2  S&H  (CA  residents  add  6%  Tax)  to: 
GGTE.  PO  Box  3405,  Newport  Beach ,  C A 92659 


m 
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100  Countries  worked  via  2  meter  EM  EI 


Photo  C  Dave  Blaschke  W5VN  ai  the  control  of  his  moonbounce  station  after 
working  VS6BlandJ79/W6JKV far  countries  100  and  101  on  October  28,  1990,  It 

took  him  eight  years  to  reach  the  century  mark  {his  firs!  EME  contact  was  with 
K1WHS  in  1981).  He's  currently  up  to  105  countries  worked  after  contacting 
CEOZZZ,  9M8SEA ,  7P8EN  (Lesotho)  and  ZS9Z  {Waivis  Bay).  [Ed.  Note:  Looks  tike 
EME  could  he  a  great  way  to  avoid  those  pile-ups  to  work  those  rare  ones!) 


TOTiL  flOOM  LEWTH  i*   £»'  S  5>|* 
|—  31*     »[*    11  i^l=— — — 33= — 4* — 3t= •}— 33- — -J—  31  1/B' 
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M  DhM  COAX  TD  4^WATT  DJVlDCfl 


Figure  I.  Modified  W5UN quagi  (opiimzedfor  1 44.050  MHz- gain  of  13.25  dBd).  All  directors 
are  !/a  *  solid  aluminum  rod  cut  to  within  ±  1. 16",  Reflector  and  driven  elements  are  shaped  into 
square  loops  using  number  12  solid  copper  wire  with  TWtype  insulation.  Leave  the  insulation  in 
place.  Boom  is  either  non-conductive  sealed  wood  or  Fiberglas™. 


station,  W5UN.  make  il  possible  for  small 
stations  lo  make  EME  QSOs  today  (see  Pho- 
tos A  and  B). 

After  QST  published  the  article  about 
W5UN*s  Texas  MBA  (Mighty  Big  Antenna) 
in  the  January  1989  issue,  1  was  deluged  with 
requests  for  information  and  schedules  by 
amateurs  who  knew  nothing  about  EME  com- 
munications,  Most  who  wrote  or  called  me 
had  never  listened  for  return  echoes  before. 
EME  communications  requires  more  struc- 
tured operating  procedure  and  equipment 
specifications.  For  example,  antennas  must 
be  reasonably  sized,  and  receiving  systems 
must  have  fairly  quiet,  sensitive  front  ends. 

Antennas 

The  first,  and  most  important,  piece  of 
equipment  needed  for  EME  work  is  an  ade- 
quate EME  antenna  system.  Such  a  system  is 
defined  here  as  one  having  sufficient  ele- 
ments, property  spaced  and  phased  to  yield 
the  gain  required  for  successful  EME  com* 
munications,  (Path-loss  formulas  can  give 
you  an  idea  of  the  power  and  antenna  gain 
required.)  To  communicate  by  moonbounce, 
you  must  be  heard  by,  as  well  as  be  able  to 
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hear,  other  moon- re  flee  ted  signals.  It  is  not 
known  precisely  what  the  minimum  gain  of 
an  antenna  needs  to  be,  but  based  on  a  lot  of 
operating  experience,  I  have  found  that  the 
minimum  gain  stations  need  in  order  to  be 
heard  by  my  station  reliably,  is  around  13 
true  dB  referenced  to  a  dipole  when  transmit- 
ter power  into  that  antenna  is  no  less  than  100 
watts, 


Such  antenna  and  power  will  permit 
W5UN  to  hear  you  during  most  of  the  sched- 
ules you're  likely  to  run,  A  random  QSO  with 
W5UN  is  even  possible  if  a  small  station  calls 
until  heard  (this  might  take  weeks  or  months, 
but  it  is  possible). 

"What  kind  of  antenna  do  I  need  for  an 
EME  station?"  is  an  often-asked  question. 
EME  stations  use  many  different  types,  but 
the  long  boom  yagi  is  the  most  popular.  By 
long  boom,  1  mean  boom  lengths  greater  than 
four  wavelengths  (about  27  feet).  Several  of 
this  type  are  sold  commercially.  A  few  which 
come  to  mind  are  the  KLM 1 7LBX ,  Cushcraft 
32-19,  42-18XL,  Cu-dcc,  F9FTt  and  the  M2 

2M5WL. 

For  those  who  find  commercial  antennas  a 
bit  too  much  for  the  budget,  an  inexpensive 
long  boom  quagi,  with  the  necessary  gain  for 
EME  listening  and  a  few  QSOs,  can  be  home- 
brewed {see  Figure  I). 

Due  to  computer  modeling,  advances  in 
design  have  changed  older  home-brew  anten- 
na dimensions,  resulting  in  better  perform- 
ance. So,  if  you  are  contemplating  building 
your  own  EME  antenna,  please  keep  this  in 
mindf  and  make  sure  the  design  you  are  going 
to  build  has  been  properly  modeled  and 
range-tested  to  ensure  optimum  perform- 
ance. 

It  is  possible  for  stations  using  OSCAR 
satellite  antennas  to  hear  EME  signals  from 
the  very  large  stations.  Stations  using  these 
antennas  have  been  challenging  for  W5UN  to 
hear,  However,  it  can  be  done  if  such  stations 
will  make  EME  schedules  in  advance.  Recent 
OSCAR  antenna  stations  worked  on  schedule 
by  W5UN  were  CE0ZZZ  (KLM22C  and  170 
watts),  KB6BA  (KLM22C  and  300  waits), 
and  9M8SEA  (unknown  OSCAR  antenna 
and  300  watts).  The  problem  with  most  satel- 
lite antennas  is  that  they  have  circular  polar- 
ization. This  reduces  the  signal  by  3  dB  for 
EME  stations,  who  nearly  always  use  linear- 
ly polarized  antennas. 

The  key  to  all  of  this  is  that  whatever  type 
of  antenna  you  choose,  it  must  work  at  its 
peak  capability,  Feedtine  losses,  mis- 
phasing,  and  other  problems  will  reduce  its 
effectiveness. 

Power 

High  power  is  preferred  because  most  sta- 
tions cannot  put  up  large-sized  arrays  to  make 


TIME 

FIRST  IVaMIN 

LAST  ft  MIN 

COMMENTS 

0000—0002 

W4ZD    deZDSMB 

W42D   deZDSMB 

Initial  transmission 

0002—0004 

ZD8MBdeW4ZD 

ZD8MB  de  W4ZD 

Nothing  hrd  yet  by  ZD 

0004—0006 

W4ZD    deZDSMB 

OOOOOOO 

MB  heard  calls  from  ZD 

1006— tooe 

ZD8IVSB  de  W4Z0 

ZD8MBdeW4ZD 

ZD  didn't  hear  calls 

1008—1010 

W4ZD    deZDSMB 

OOOOOOO 

MB  still  needs  RO's 

1010—1012 

ZD8MB  de  W4ZD 

ZD8MB  de  W4ZD 

ZD  got  Os  but  not  calls 

1012—1014 

W4ZD    deZDSMB 

OOOOOOO 

MB  waiting  for  RO*s 

1014—1016 

RO  RO  RO  RO  RO 

RO  RO  RO  RO 

ZD  got  calls  and  O's 

1016—1018 

W4ZD    deZDSMB 

OOOOOOO 

MBdid^thrZD'sRO's 

1018—1020 

RO  RO  RO  RO  RO 

RO  RO  RO  RO 

ZD  sends  RO,  needs  R*s 

1020—1022 

RRRRRRR 

rlnnnnnn 

MB  heard  ROfs.  sends  Rs 

1022—1024 

RRRRRRR 

73  73  73  73 

ZD  completes  the  OSO 

Table.  Example  of  a  scheduled  EME  amtact  between  W4ZD  in  Florida  (western  station)  and 
ZD8MB  on  Ascension  island  (eastern  station). 


More  POWER  from  MIRAGE 

PREAMPLIFIERS 

All  models  give  you  more  than  20dB  gain  with  less  than  0,6dB  nose,  Mast^Mount  KP-2  models  handle 
better  than  160W  and  IrvShack  KP-l's  handle  100W  of  power.  These  Pre*Amps  are  the  besl  on  the 
market  for  the  price. 


KP-1  ListPrrceSill  00 
In- Shack  Models 

KP-1/1QM 

KP-1/2M 
KP-1/22Q 
KP  1/440 


20-3G    MHz 

50^52    MHz 

144-1 4fl  MHz 

220-225  MHz 

420-470  MHz 


KP-2U3I  Price  $156  00 
Mas i -Mount  Models 

KP-anoM 

KP-2/6M 
KP-272M 
KP2/22D 
KP-2/440 


If  your  dealer  is  unable  to  supply  any  of  our  amplifiers  or  antennas,  please  call  us  at  1-800-628-5101 . 

We  carry  all  of  our  products  in  stock  for  same  day  shipment  and  will  be  happy  to  identify  a  dealer  who  will 
accommodate  your  needs, 


Pos!  Office  Box  1000 


MIRAGE/KLM 

Morgan  HiHt  CA  95038 


(408)  779-7363 
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ATTENTION  REPEATER  OWNERS— DELTATONE™2.0 
The  Ultimate  16-Digit  DTMF  Repeater  Programmer 


DELTATONE      2*0,  Ihe  perfecl  complement  to  your  repeater  conlrofler  investment  DELT ATONE  and 
yout  MS-DOS  computer  oHer  unlimited  16-digil  tone  generation  for  local  Of  remote  programming  of  your 
repealer  controller  DELTATONE  accepts  programming  commands  from  a  tile  created  using  your  la  vonle  word 
processor  Commands  and  commenis  can  be  freely  mixed  within  me  file  DELTATONE  s  intelligent  dev 
driver  coovenreftfrV  sends  onty  the  commands  lo  the  DELTATONE  interface  via  your  printer  port 


*  Eforttess  tfisttkatopn  program 

"ONE  SvSimetgenioewci^T 
uses  tess  &mi  2K  system  memory 

■  jrtaces  *w»j  LPTi  LPT2  or  LFT3 
Ei-Mer  pons  mfftour  inwfJBnng  with  nor- 
msi  '-ration 
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E 


+      K       = 


SEHU® 
LULUHS 


m 


11 


iarft>QtnKjre<MfcO  oator<^60Qcrm*j$usi 
jfcfe  to   ro  torn  cutout  ie«n 

Scrthrerr  contacted  refer*  conticts  lor  FIT  or 
COB  switching 

Easy  4-*nre  tonnecborv  interlace*  dwec&y  to 

conlrcjjkr    radio  on  use?  iuppk*d  approved 


I  r^ripiy  won!  find,  a  more  tremble  and  powRr'uf  r^OVrere/SCftwafti  pticftBge  tor  ger ■■  .    <i"MF  lones  SH-DAf  MONEY-BACK 

GUARANTEE.  Wall  evor>  guarantee  your  Comp46ti   satisfaction  Win  DELTATONE  m  3Q  days,  or  return  tl  lor  your  mcnty  back  ll  s  your 
■  k ..  ■'  in.'v  In  phi  •',   |..  -a.  .  ,.i  I  ii  I  fa",  irv-  ,'  c  I.,  work  for  you  -  RISK  FREE' 


$149  Includes  Interface  /Soft ware 
Check,  MO,  VISA  or  MASTER 

Accepted  *  $4  for  S&H 
(Wl  Hes.  Add  5%  Sates  Tax) 


ms 


DELTA  RESEARCH 

PO  Box  13677  *  Wauwatosa  VVI  53213 
FAX  or  Phone  Weekdays  (414)  353-4567 
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S2^$99.00 

A  Complete  Digital 
Reception  System 

PC  SWL  contains  the  hardware,  software,  in- 
structions and  frequency  lists  needed  to  allow 
you  to  receive  a  vast  variety  of  digital  broad- 
casts transmitted  over  shortwave  radio  wrth 
any  IBM  PC  or  Compatible  computer.  The 
product  consists  of: 
Demodulator 

Digital  Signal  Processing  Software 
80  Page  Tutorial  Reference  Manual 
World  Press  Frequency  List 
Tutorial  Audio  Cassette  with  Samples 

PC  SWL  automatical  decodes  Morse  code, 
Radio  Teletype,  FEC  (forward  Error  Correcting 
Code),  SELCAL  (Selective  calling  transmis- 
sions), and  NAVTEX, 

ADVANCED  FEATURES: 

Tuning  Oscilloscope 

Digital  Waveform  Presentation 

Auto  Calibration  and  Code  Recognition 

Continously  Tunable  Fitter  Frequencies 

Variable  Shift 

Adjustable  CW  Filter  Sensitivity 

Farnsworth  Code  Compatibility 

Unattended  Capture  and  Printing 


GO  WITH  THE  WORLD  LEADER! 

The  WB20PA  LogMaster 

HF  Logging  System 


\ 


\    \ 


Software  Systems  Consulting 
150  Avendia  Cabrillo  "C" 
San  Clemente,  CA  92672 

(714)  498-5784 


Now  K1EA  Compatible! 

•LFnparai Jelled  Log  Statistics, 

•AutoQSO  Alert  Indicator. 

•Auto  Beam  Headings. 

•Auto  Country,  Prefix,  and  Zone  Selections. 

•Print  Log  Sheets,  Q5L  Cards,  and  QSL Labels. 

•Dual  Clock  Calendar, 

•User  Configurabk. 

•  Search  and  Sort  on  Call  Sign,  Date  Prefix, 

Country,  Stale,  CQ  Zone,  ITU  Zone,  or  User 

Defined  Fields. 
•IBM  Compatible. 
•AND  MUCH  MUCH  MORE ! !  I 

Just  $59.95  (Plus  $2.00  P  &  HJ  Complete. 

(New  feney  Residents  Please  Iwiwfc  Safre  Tm> 

30  Day  Money  Back  Guarantee 
FREE  DEMO  DISK  nnciiuteu.no tor» ^m 
Send  Call  and  Disk  Size  (5.25  or  3.5)  to: 
Sensible  Solutions 

P.O.  Box  474 
Middletown,  New  Jersey  07748 

(201)  493-5066 

"  Profession!  Softuvre  For  TheRjutio  Amatrw  ' 
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CONNECTOR  OUTPUT;  N-type 
)46MHi  INPUT:  UHf 
446MHz  INPUT;  N-lype 

CM160!       -4160K 

Duplexer  w/o  Coox 
POWER:  SqfmosCF-416 
CQNNKTGR  OUTPUT:  UHF 
U6NHi  INPUT:  UHF 
I  MOM L  44*  INPUT;  N  Type 
K  MODEL  446  INPUT:  UHf 


Call  For  Your  Nearest 
Dealer  Or  Catalog 

1  [BOO]  362-2611 

NCG  Companies 

1275  North  Grove  Stow! 

Anaheim  CA  92806 

(714)  631M541/FAX  (714)  6307024 


&    CD. 


NCG 
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EPICAL  AflftAMGEMENT 
4-QIXAGI  EWE    ARRAY 
ttJTH  $0  OHM  COAX  FEED 
1*ULL  OU«I   IHTEHimAS  *»0T  SHOWN  I 


Figure  2*  Four  qttagi  EME  array  with  50  ohm  coax  feed  ifidi  quagi  not  shown  in  drawing}. 


QUAG  I 

LOOP 

ANTENNA 

HOI 

Of 

REAA  VIEW 

4  QUASI  ANTENNA  ARRAY 

WITH  COAX  PHASING  LINES 


OUAGI  LOOP 

ANTENNA 
NO  2 

DE 


50  OHM 

PHASING  COAX  NO  i 

22"  3  i/Z'LONG 


W  Omm 

PHASWG  COAX  NO  2 

22"  S  l/2"  LONG 


its 

tfERTECAL 
SPACING 


iT.ftTin  JX/41 


SEAL  ALL  EXPQ5E0 
COAX  CONHECTtONS 


USE  LOW  LOSS 

COAX  CAfii_F 

* BElQEH  99*3  OR  EQUAL) 


Figure  3.  Coax  phasing  derails  for  the  4  quagi  EME  array. 


up  the  difference  in  signal  strength  levels  for 
EME  work-  Four  good  long  boom  antennas 
properly  spaced,  phased,  and  fed  with  500 
watts  or  more*  will  permit  one  to  make  many 
routine,  random  EME  QSOs  on  2  meters. 
The  number  of  contacts  possible  with  such  a 
station  depends  upon  operator  determination 
and  effort. 

What  is  the  lowest  power  station  that  you 
can  have  and  still  hope  for  an  EME  QSO? 
Well,  I  have  worked  a  couple  of  stations  who 
were  using  a  single  long  boom  antenna  and 
running  less  than  50  watts.  In  one  such  con- 
tact, W2RS,  running  50  watts  into  a  single 
Cushcraft  32-19  antenna,  answered  my  CQ.  1 
worked  another  station,  ZD8MD,  during  a 
schedule.  He  was  running  25  watts  to  a  single 
32-19.  With  higher  gain  antennas,  such  as  the 
42-I8XL  and  the  2M5WL,  these  contacts 
could  be  easily  repeated  if  peak  conditions 
happen  to  coincide  with  the  schedule  time, 

Preamplifiers 

Your  receiver's  front  end  noise  figure  must 
be  kept  below  2  dB  if  you  want  to  hear  those 
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weak  moon  echoes.  If  your  receiver1^  front 
end  is  not  that  sensitive,  do  not  despair,  a 
good  low  noise  preamplifier  between  the  an- 
tenna and  the  receiver  will  perk  it  up  to  an 
acceptable  level.  Such  preamps  can  be 
bought  or  built,  They  work  best  if  they  use 
GaAsFET  transistors,  such  as  the  MGF 
1302.  They  also  work  better  when  mounted 
at  the  antenna,  where  teed  line  losses  cannot 
degrade  their  performance.  If  antenna 
mounting  is  used,  some  form  of  relay  switch- 
ing and  front  end  protection  must  be  pro- 
vided, lest  the  preamp  be  blown  out  by  the 
transmitter  power.  Many  of  the  solid-state 
*4briek'  amplifiers  have  preamps  installed. 
While  these  are  not  usually  the  best  (a  preamp 
with  a  low  noise  GaAsFET  is  the  best)  they 
are  usually  good  enough  to  let  you  listen  to 
the  larger  EME  stations  when  conditions 
are  good. 

Avoid  the  use  of  bipolar  transistor  pream- 
plifiers. Even  though  some  of  these  devices 
can  yield  noise  Figures  of  less  than  1  dB,  they 
are  susceptible  to  intermodutation  problems, 
and  in  some  locations  can  cause  birdies  to 


appear  all  over  the  2  meter  band.  They  may 
work  fine  if  you  happen  to  live  in  the  South 
Sea  Islands  where  there  are  no  other  RF  sig- 
nals, but  otherwise,  avoid  them. 

Coax  Feedlines 

On  receive,  feedline  losses  can  be  over- 
come by  installing  the  preamp  at  the  antenna, 
Feedline  losses  reduce  the  power  transmitted 
to  the  antenna,  and  putting  power  into  the 
antenna,  not  out  of  the  transmitter,  is  what 
counts  in  EME  work.  For  example,  100  feet 
of  regular  RG-8  coax  will  have  nearly  3  dB  of 
loss  at  2  meters. 

That  means  if  you  start  with  100  watts 
output  from  your  amplifier,  you  will  get  only 
50  watts  into  your  antenna.  Use  the  shortest 
possible  length  of  high  quality,  low  loss  coax. 
Your  feedline  losses  should  be  kept  less  than 
I  dB,  As  a  rule  of  thumb,  Belden99l3  is  fine 
up  to  50  feet.  Half-inch  hardline  is  good  up  to 
about  75  feeL  Three-quarters  of  an  inch  hard- 
line will  work  to  175  feet.  Beyond  that,  you 
will  need  the  bigger  stuff.  I  use  a  190  foot 
length  of  IVa'"  Heliax  from  the  amplifier  to 
the  antenna.  Its  loss  is  less  than  four-tenths  of 
adB 

Be  careful  about  connectors  and  power  di- 
viders. Losses  can  increase  if  a  poor  connec- 
tion occurs,  or  if  water  gets  into  connections 
and  power  dividers. 

Amplifiers 

The  minimum  power  you  should  consider 
for  EME  work  is  about  150  watts.  Some 
commercial  solid-state  brick  amplifiers  will 
produce  this.  The  output  of  two  such  bricks 

can  be  combined  to  double  the  power  output, 
but  this  can  be  tricky.  If  you  plan  lo  try  it,  get 
the  proper  information  to  do  it  right.  For  a 
more  serious  EME  effort,  power  of  500  watts 
or  more  is  recommended*  Commercial  am- 
plifiers are  available  with  power  outputs  of  I 
kW  and  more,  if  you're  ready  for  that.  Many 
EME  operators  have  built  their  own  power 
amplifiers.  The  ARRL  Handfxmk  is  a  good 
reference  for  home  construction.  Sometimes 
kits  are  available. 

Remember,  you  do  not  need  high  power  to 
start  listening  for  EME  signals,  or  to  make 
contacts  with  the  large  moonbounce  stations. 

Where,  When,  and  How  to  Listen 

EME  work  on  2  meters  is  primarily  done 
on  CW.  sometimes  on  SSB.  but  never  on  FM, 
Signals  are  very  weak  echoes  reflected  from 
the  moon's  surface.  To  hear  such  signals  re- 
quires a  receiver  with  a  reasonably  low  noise 
front  end  (most  commercial  receivers  are  not 
good  enough,  but  a  relatively  low  cost  pream- 
plifier can  fix  that).  A  well-designed  antenna 
in  good  working  condition  must  be  pointed  at 
the  moon.  This  can  be  done  without  elevating 
the  antenna  if  you  can  catch  the  moon  during 
the  hour  or  so  after  it  rises,  or  before  it  sets.  In 
fact,  when  there  is  EME  activity,  these  are 
the  best  times  to  hear  EME  echoes  using  a 
rotatable  antenna  that  cannot  be  elevated.  If 
your  horizon  is  relatively  clear  and  flat, 
ground  gain  enhancement  is  possible  during 
rise  and  set  periods.  Moderate  EME  activity 
occurs  often  on  weekends  when  the  moon  is 


NOW  IT'S  A  TAD  SMALLER! 

(MUCH  SMALLER  IN  FACT) 

THE  BABY  NIB  AT  A  DIMUNITIVE  PRICE 

INTRODUCTORY  PRICE 
wins  crcss  module 

IS 


$489 


CASMiCQD 


•Pnorily  Channel  wVscan 
•Wideband  34  MHz  TX  36  MHz  RX 
*FCC  lype  accepted  for  commercial 

service 
•Shipped  with  UPTOWN  mike. 

mobile  m&ufil  arxj  power  cabte, 
*OTMF  mike  available 


•Sized  tor  smaller  cats  &smatl&r 

cudgels 
-Use  Jor  police,  fire,  MARE  .CAP, 

EMT.etc. 

•4Q  channels— 25  walls 
•Fully  field  programmatle 
•Rugged  as  the  renowned  M-B 
•Wideband  antennas,  power  supplies  antfoiher  accessories  availaoleal 

reasonable  prices.     Dealer  I  nquiries  Encouraged . 

AXM  INCORPORATED 

11791  LoaraSL,  Suite  B 

Garden  Grave,  CA  92640-2321 

CALL  714-638-8807  or 


MS* 


FAX  714-63S-9556  for  immediate  attention 
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The  Best  Value 


PACKET  RADIO*  REPEATERS  *  PORTABLE 
READY-TO-GO-  Pra-assembted  & 
pre-tuned  ■  RUGGED -Stainless  steel 
&  lightwf  DEPENDABLE  -Water  & 
corrosion  proof  -  PROVEN  DESIGN - 
From  ARRL  Handbook,  higfoast  qlty. 
materials  and  workmanship. 

Only  $29.95  S*W 

Money  back  guarantee. 
Specify  MAX1 46, 
MAX220,  or  MAX440 


MAX 


System™ 

GROUND  PLANE  ANTENNAS 
GK-MO-MOV1SA  Accepted  (  MA  add  5%  sales  tax) 


Send  payment  to;  Cellular  Security  Group. 
4  Gerring  Rd  ,  Gloucester,  MA  01930 
Or  charge  by  phone:  (506)  281  8892 
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EVERY  ISSUE 
of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75n  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  setr  (no  partial  sets) 
for  $250  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Vrsa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  3,  Box  56 

Mineral,  Virginia  231 1 7 

703-894-5777 
800-282-5628 


Two  Meter  Special 


Motorola  Mirars:  45  watt.  6  Freq,  1 33-1 50  MHz,  Drawe*  UmtMt.  S70 
each:  wilti  all  accessories.  4  or  2  F  Scan  Accessory  Group;  $125  each . 

GE  Exec  0: 136-165  MH£,  40  watt.  Drawer  Unit  Only.  $70  each;  with  2  F 
Scan  Acces£GriesH  S1 25each, 

GE  Ekm  lit  42  -50  M  Hz ,  50  wait,  Drawer  Unit  Only,  S65  ercn ,  wilti  acces- 
sory group:  $125  each. 

GECentary  Hi  1  (.2r  or  S  Fre-q,  25  watt  J38-1 55/1 48-174;  $90each. 
Standard  HUGO  portables;  138-H4  MHz;  $99 each. 

CALL  OH  WRITE  FOB  CUTfflEHT  F1TEB. 

A LL  SALES  ■  'CASH ' '  Qfl  ■  CERTI  FlED  FUNDS' '  SHI  PPED  BY  U  PS. 

C.W.  WOLFE  COMMUNICATIONS,  INC. 
113  Centra!  Avenue 

Billings,  Montana 59 102 

•  FAX  *  FAX  •  FAX  * 
C406]  252-961 7 

•  TELEPHONE  •TELEPHONE  * 
(406)  252-9220 
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North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted,  OH  44070 

216-777-9460 


MIRAGE/KLM 

Handi-Finder 
Daiwa 

Heath  Company 

GAP     Diamond 


AM 

many  other  items 
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aLMMLaJ  £^tt    ISf  WB8ELK/m 


/    R 
VIDEO  I.D.  BOARD 


.v* 


'Custom  Graphics  with  your  Call  Sign 

'4  Screens  (2  Hi-res/2  color  bar) 

■  1 2  VDC  Operation 

■Instant  Video  ID 

'Video  Refay  for  switching  in  Live 

Camera  Video 
'Built-in  Automatic  Sequencer- Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R.  77  -  Findlay,  OH  45840 
(419)422-8206 

ELKTRONIC& 


■4^ 


.  £•■■-'  .■■%. 


WSfiSK 


E9BLWB-WB9ELE 


12536  T.H.  77 
Findlay.  DK  45810 

teW  422  9206 


*t  KA8HLV 

VI....  MiATVh 


inSAh  15 


Tiiptexer  WfftaX 

rowffi:  timfatm $m 

MMHh'lHNT:  UHF 
444MHi  INPUT:  N fyp* 
l^OOMHzHiPUT^  tt-type 

Triplexer  w/o  Coax 
POWER:  SamB.os(FX-4Jt 
CONNECTOR  OUTPUT:  N  type 
14MHz  INPUT:  UHF 
446MHE  INPUT:  OHF 
1200MHz  INPUT:  N  type 

Call  For  Your  Nearest: 

Dealer  Or 


1  [BOO]  968-2611 


N.C.G,  CO, 


NOG 


NCG  Companies 

1275  Morth  Grove  Street 

Anaheim,  a  92806 

(714)  630-4S41/FAX  (714)630-7024 
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in  a  favorable  sky  position.  Activity  peaks 
when  the  moon  is  within  common  view  of 
both  Europe  and  North  America.  Random 
activity  can  be  found  from  144.000  MHz  to 
144.020  MHz.  Schedules  are  run  between 
144.020  MHz  and  144.100  MHz.  Single 
sideband  voice  is  sometimes  heard  on 
144.105  MHz.  I  usually  operate  CW  on 
144.008  MHz  during  such  times,  and  also  on 
weekdays  after  work.  Many  CQs  are  called 
by  myself*  W5UN,  and  others  during  these 
times. 

Schedule  Making 

EME  operation  is  either  random  (calling 
and  answering  or  scheduled.  Let's  dis- 

cuss schedule  operating  procedures  first. 
Scheduler  arc  made  in  several  ways  The 
best  way  is  to  check  into  the  2  meter  EME 
net  beginning  around  1730  UTC  every  Sat- 
urday and  Sunday  on  14345  MHz.  Direct 
telephone  calls  to  the  station  you  want  to 
make  a  schedule  with  is  another  way.  I've 
set  up  many  schedules  with  small  stations 
ihis  way.  A  third  way  is  to  request  a  schedule 
bv  mail. 

Schedules  usually  last  for  one  hour,  but 
may  be  Longer  or  shorter  as  agreed  to  by  the 
participants.  Smaller  stations  usually  run 
schedules  for  one  hour.  During  schedule 
making,  a  frequency  and  time  are  agreed  ont 
and  the  two  running  stations  are  designated  as 
being  either  east  or  west,  depending  on  their 
relative  location  to  one  another.  When  a 
schedule  begins,  the  eastern  station  transmits 
for  the  first  two  minutes  beginning  at  the  lop 
of  the  hour.  If  the  schedule  starts  at  a  time 
other  than  the  top  of  the  hour,  the  same  two- 
minute  periods  are  used  as  if  the  schedule  had 
started  on  the  hour.  If  you  are  running  a 
schedule  with  a  station  to  the  east  of  you.  that 
station  would  be  the  eastern  station,  and  you 
would  be  the  western  station.  The  two-minute 
transmit/receive  sequencing  will  continue 
until  the  schedule  is  completed  or  until  time 
runs  out. 

For  successful  2  meter  EME  QSOs,  you  re 
required  to  exchange  eallsjgns,  CTs,  RO's, 
and  R's.  This  data  must  be  received  and  ac- 
knowledged by  both  stations.  73s  are  usually 
sent  also,  but  this  is  optional  information. 
Lei's  consider  a  schedule  example- 

The  table  illustrates  how  a  schedule  be- 
tween W4ZD  in  Florida  and  ZD8MB  on  As- 
cension Island  might  progress,  and  shows 
how  the  information  discussed  above  is  han- 
dled. Let's  say  they  have  a  one-hour  schedule 
starting  at  1000  GMT.  ZD8MB  is  east  of 
W4ZD,  so  he  is  designated  as  the  eastern 
station,  and  will  transmit  the  first  two  min- 
utes. ZD8MB  will  send  calls  over  and  over 
for  the  full  two  minutes  ( W4ZD  de  ZD8MB). 

W4ZD  begins  sending  at  1002  GMT.  If 
W4ZD  heard  the  calls,  he  will  send  ZD8MB 
de  W4ZD  for  the  first  minute  and  a  half,  and 
O's  for  the  last  half  a  minute,  If  W4ZD 
doesn't  hear  both  calls,  he  calls  only  for  the 
full  two  minutes.  This  continues  until  either 
station  has  heard  both  calls  and  O.  Once  an  O 
is  heard,  the  station  hearing  it  responds  with 
RO's  during  his  next  transmission  for  the  full 
two  minutes.  The  station  copying  RO's  has 
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received  sufficient  information  for  his  pan  of 
the  QSO.  When  the  station  transmitting  RO's 
hears  an  R,  that  station  has  received  sufficient 
information  for  his  pan,  and  the  QSO  is  es- 
sentially complete.  Most  stations,  upon  hear- 
ing R%  will  respond  with  R's  and  73s  to  let 
the  other  station  know  that  R's  have  been 
received. 

Random  QSOs 

Having  read  all  that  about  two-minute  se- 
quences, you  will  find  that  a  lot  of  random 
activity  is  conducted  with  one-minute  se- 
quences. In  fact,  nearly  all  my  random  QSOs 
are  of  the  fatter  type.  If  stations  are  hearing 
each  other  well  enough  to  copy  rai*dom  calls 
in  one  minute,  additional  lime  is  not  neces- 
sary. 

Random  activity  is  quite  a  challenge  for  the 
less  equipped,  smaller  station*  However,  by 
answering  the  CQs  of  larger  stations  trans- 
mitting on  the  bottom  20  kHzof  2  meters,  it  is 
possible  to  make  QSOs.  It  is  well-known  that 
the  signal  level  of  a  scheduled  station  can  be 
several  dB  less  than  that  of  the  weakest  identi- 
fiable random  calling  station.  A  listening  op- 
erator can  menially  fill  in  the  missing  pans  of 
a  very  weak  station's  call  when  he  already 
knows  what  the  call  will  be.  Also,  when  the 
operator  knows  a  certain  station  will  be 
calling  on  schedule,  he  shifts  his  ears  land 
brain)  into  a  more  focused,  selective  mode  in 
order  to  dig  that  station  out  of  the  noise.  For 
these  reasons,  small  stations  are  urged  to 
make  advanced  schedules  whenever  possi- 
ble* However,  don't  give  up  on  answering 
random  CQs,  because  you  never  know  if  suc- 
cess is  possible  until  you  try . 

1  must  tell  you  one  more  thing  about  sched- 
ules and  the  pre-knowledge  of  call  sign  infor- 
mation: It  takes  discipline  to  assure  yourself 
that  you're  hearing  what  you  think  you're 
hearing  when  you  dig  deep  into  the  noise  lor 
long  periods.  Some  operators  can  manage 
this  self-discipline  better  than  others,  Re- 
member, you  will  only  shortchange  yourself 
and  the  station  you  are  scheduling  if  you 
acknowledge  QSO  information  that  you  have 
not  truly  heard,  but  only  thought  you  heard 
or,  worse*  have  guessed  at.  This  is  another 
reason  why  I  enjoy  random  operation:  I  don't 
have  to  be  as  disciplined  about  what  I  thought 
I  heard,  since  I  actually  must  hear  die  full  call 
to  know  who  is  calling. 

The  Effects  of  Condition > 

A  signal  of  constant  strength  transmitted 
from  Earth  and  then  reflected  back  never 
yields  the  same  signal  level  in  a  receiver  from 
one  moment  to  the  next.  There  are  many 
factors  which  cause  this  phenomenon.  Some 
of  these  factors  are  well  understood  and  pre- 
dictable. Some  are  only  partially  understood 
and  are  not  so  predictable.  There  are  proba- 
bly a  few  factors  that  haven't  even  been 
thought  of  yet.  Some  of  the  signal  variations 
are  short-term  (such  as  those  caused  by 
moon/Earth  libation)*  and  some  are  long- 
termT  such  as  those  caused  by  Earth/moon 
distance  separation.  Libation  effects  are  very 
short-term  (milliseconds)  and  are  of  Hide  in- 
terest to  EME  operators.  Longer-term  fac- 


tors are  of  great  interest  because  EME 

scheduling  and  operation  times  are  chosen 
based  on  a  set  of  such  predictable  factors  1 
will  explain  these  factors  shortly.  There  are 
also  some  factors  which  cannot  be  predicted 
in  advance,  but  which  can  greatly  affect  EME 
communications.  I  will  briefly  discuss  these 
also. 

The  distance  of  the  moon  from  Earth,  the 
position  of  the  moon  in  the  sky  (that  is,  the 
background  sky  when  looking  at  the  moon), 
and  the  phase  of  the  moon  during  its  29-day 
cycle  all  have  well -known  effects  on  reflected 
echo  strength,  relative  to  system  noise.  Dur- 
ing the  29-day  cycle  the  moon  ranges  from 
apogee  (furthest  from  Earth)  to  perigee 
(nearest  to  Earth).  At  apogee,  the  strength  of 
a  returning  echo  will  be  about  2  dB  less  than  it 
will  be  at  perigee,  all  other  things  being  equal 
(which  they  seldom  are).  Also,  during  the 
29-day  cycle  of  the  moon  the  background  sky 
noise  levels  at  2  meters  will  vary  from  175 
degrees  to  over  5000  degrees  Kelvin.  (The 
higher  noise  occurs  when  the  moon  is  posi- 
tioned against  the  galactic  plane,  which  hap- 
pens near  the  moon's  most  southerly  declina- 
tion.) This  noise  equates  todB  readings  from 
1.75  dB  to  over  10  dB,  Sky  noise  and  path 
loss  are  the  key  data  elements  used  by  EME 
operators  to  determine  the  best  operating 
times  during  the  moon  cycle. 

Factors  affecting  the  moon  which  are  not  so 
easily  predictable  are  the  effects  caused  by 
the  Earth's  geomagnetic  field  ^s  the  signals 
pass  through  it  on  the  way  to  and  from  the 
moon.  One  such  effect  is  Faraday  rotation. 
This  causes  the  polarity  of  signals  to  rotate 
from  horizontal  to  vertical  and  back,  Faraday 
rotation  can  cause  a  signal  to  null-out  (or 
peak)  depending  upon  what  type  of  polarity 
your  antenna  has.  Polarity  seems  to  rotate 
quite  naturally  at  about  15  minute  intervals 
when  the  geomagnetic  field  is  normal.  How- 
ever, things  are  seldom  "normal*'  with  the 
geomagnetic  field  (despite  what  WWV  says), 
and  sometimes  rotation  locks  up  for  long  pe- 
riods of  time.  Another  situation  caused  by 
geomagnetic  activities  is  where  signals  seem 
to  be  dispersed  or  absorbed,  rather  than  rotat- 
ed. At  such  times,  it  doesn't  seem  to  make 
any  difference  wrhat  your  antenna  polarity  is, 
Even  if  you  couid  rotate  polarity  (as  some 
stations  can)  it  wouldn't  help,  I  have  also 
heard  signals  greatly  enhanced  in  strength 
when  the  geomagnetic  field  was  disturbed, 
although  many  times  when  this  happens, 
communications  is  one-way.  and  stations  at 
more  northern  latitudes  will  hear  nothing  for 
long  periods  of  time.  Then  the  situation  re- 
verses, and  the  southern  stations  are  locked 
out.  So,  it  is  difficult  to  determine  in  advance 
just  what  the  effects  will  be  for  a  given  time 
and.condition.  There  is  still  a  lot  to  be  under- 
stood about  such  effects  on  EME  communi- 
cations before  predicting  methods  can  take 
them  into  account. 

There  are  are  a  few  other  rules  of  thumb 
about  EME  operating  conditions.  Overall, 
nighttime  seems  to  be  better  than  daytime  for 
EME  operation  (perhaps  because  ionization 
and  consequent  absorption  is  less  of  a  prob- 
lem). But  I  have  heard  some  very  good  eondt- 


tions  during  daylight,  so  don't  give  too  much 
weight  to  this.  Winter,  on  the  average,  seems 
to  have  better  EME  conditions  than  summer, 
probably  for  similar  reasons. 

The  new  moon  can  affect  EME  communi- 
cations. Noise  from  the  sun  will  mask  weak 
signals  during  new  moon.  The  moon  is  not 
usable  for  EME  work  for  about  two  days 
centered  around  the  new  moon  date.  There 
wUJ  be  many  days  during  the  cycle  when  the 
moon  cannot  be  seen  because  it  is  up  during 
daylight.  EME  communication  is  quite  possi- 
ble most  of  these  days,  if  you  can  aim  your 
antenna  without  seeing  the  moon. 

Computer  Programs 

A  number  of  programs  that  compute  moon- 
tracking  data,  essential  to  scheduling  and  an- 
tenna-aiming, run  on  ham  shack  computers. 
The  best  of  the  more  modern  programs  run  on 
IBM  personal  computers.  Other  computer 
software  for  Commodore  computers,  HP  cal- 
culators, and  others,  can  still  be  obtained,  or 
even  easily  written. 

Good  moon  tracking  programs,  such  as 
WSUN's  SKYMOON,  VK3UM*s  REAL- 
TRACK,  and  WAIJXN's  TRACKER,  will 
give  excellent  directional  antenna-aiming  and 
a  lot  of  other  pertinent  EME  data,  [Ed*  Nam: 
see  the  review  of  SKYMOON  in  this  issue} 
Many  EME  operators  use  such  programs  to 
find  the  moon's  azimuth  and  elevation  (Az/ 
El)  from  any  given  point  on  Earth  at  any 
given  time,  so  that  they  can  arrange  mutual 
schedules,  In  addition  to  moon  position,  these 
programs  give  moon  apogee  and  perigee  in- 


formation, and  moon  background  sky  noise 
estimates  for  each  Az/El  lime  interval  calcu- 
lation. Some  programs  go  beyond  this  and 
also  compute  many  other  variables  of  interest 
to  EME  operators. 

EME  Directory 

"The  EME  Directory,1  available  from 
Bev  Cavender  W4ZD,  P.O.  Box  88,  Lake 
Placid  FL  33852  is  a  good  resource  to  have  if 
you  wish  to  know  who  the  worldwide*  active 
EME  stations  are,  and  what  kind  of  station 
equipment  they  are  using.  The  directory  is 
also  pan  of  revision  2  of  the  SKYMOON 
program, 

2  Meter  EME  Newsletter 

*  The  2  Meter  EME  Newsletter/*  pub- 
lished by  John  Carter  K0IFL,  P.O.  Box  554. 
Union  MO  63084  about  10  times  per  year, 
helps  keep  EME  operators  informed  about 

who  is  active  on  EME,  and  who  is  working 
whom. 

2  Meter  EME  Net 

As  1  mentioned  previously,  the  2  meter 
EME  net  meets  every  Saturday  and  Sunday 
around  1730  UTC  (after  the  70cm  net  finish- 
es) on  14.345  MHz  SSB.  This  is  the  "water- 
ing hole*  *  where  EMEers  gather  to  exchange 
information  and  make  schedules.  Newcom- 
ers are  welcome  to  check  in.  VE7BQH  is  net 
control. 


GILFER  - 

first  in  Shortwave 


Dave  Blaschke  W5UNcan  be  reached  at  9102 
Kings  Drive,  Manvel  TX  77578, 


TryJRC's  new  HF  transceiver 
JST-135  at  Gofer's  store. 

*  Gen.  coverage  triple  conversion  re- 
ceiver, 100  kHz-30MHz»  microprocessor 
controJfed,  direct  digital  synth,  IC  ■  Low 
distortion  adjustable  power  amp.  "HM50W 
out  •  Pkss-band  shift.  Notch,  Blanker,  Pro- 
cessor, Dual  VFOs,  200 ch  memory,  VOX, 
AGC,  RHT,  Squelch,  Fufl/Semr  Break-in, 

VISIT  GILFER5  STORE  - 
Easy  to  find,  accessible 
from  New  York  City- 
Take  Garden  Stale  Park- 
way (NE  portion  of  N-J.J, 
Exit  172.  Gilfer  is  in  the 
center  of  Park  Ridge, 
opposite  the  Borough 
Ha'l  Store  hours: 
M-F  lQam-5pmfc 
Sat.  HJam-3om, 


s:    1-800-CILFER-I 


ll-800-44>-3371)    N|  201391-788; 

GILFER  SHORTWAVE 

52  Park  Ave. 'Park  Ridge,  NJ  07656 
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Receive 

Weather  Satellite 

Images  and  Charts 

on  your  PC 

with  Quorum's 

Totally  Integrated 

and  Affordable 

Weather  Facsimile 

System 


I 


Q,iiortim  introduces  ifte  firsl 
totally  integrated  system 
for  the  reception  of  weather 
satellite  images  direct])1  till 
your  personal  computer. 
Selection  ol  UF  NAFAX, 
GOES  WEFAX,  GOFS TAP, 
METEOSAT,  NO  A  A  and 
MF.TROR  APT  { including 
satellite  downlink  frequency 
selection)  are  made  under 
COOIpletC  program  control 
from  your  PC.  keyboard. 

The  east  to  learn  jnd  use 
Menu  driven  program  a] lows 
)  l  ui  to  cap  I  ure.  sii  ure,  rei  riu  \c 
view  and  print  images  with  a 
few  Mmple  keystroke*,  Im- 
ages am  he  colorized  !rom  a 
pa  le  I 1  e  of  u  p  to  2fi2Tl  H  H  t  col  or* 
when  using  a  VGA  display 

System  configuration** 
Gipa  We  of  N  A  FA  X  recepl  \  i  m 
slan  ji  S.VWJW  while  lull* 
capable  Systems  can  be  cora- 
ngurcd*urSJ5U)i«53MiMH*, 
providing  professional 
quality  at  low  prices. 

For  complete  information 
and  at  Demo  Disk,  call  or 
wrile: 

Quorum  Communication1*. 
Inc..  it  CI  I  S.  Main  Si  Suite  A, 
Grapevine,  TX  Twfci  (817) 
4KK-4*ibI_  Or,  download  a 
demo  from  our  Bulletin 
Board  hy  calling  (117)  421- 
228  uiing  24()l*  hand,  8  data 
bits  and  No  pari t>. 
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Switch  Contacts 
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Single  Pole,  3  Position. 
Desk  ot  wall  mount 
All  unused  positions  grounded 

*CS3<5  -  UHF  connectors  /  $««50 ' 
^CS^G^BNC-BhCcofinectors/  $43.95' 


Single  PoJe>f  5  Position. 
All  unused  positions  grounded 

#CS-6G  -  UHF  connecta*  /  $51,50' 
*CS-6G-BNC-BMC connectors/  $59.50* 


"Shipping  and  handling  for  any 
item  add  $2  each. 
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Number  12  on  your  Feedback  card 


Hams  in  Space! 

SAREXII,  the  next  generation. 


by  Philip  Chien 


At  1:41  a.m.  on  December  2,  the  night  sky 
lit  up  over  Florida  with  a  spectacular 
display  of  Ha  me  and  smoke  as  the  Space 
Shuttle  Columbia  headed  for  orbit.  After  a 
series  of  delays  (caused  mainly  by  a  persis- 
tant hydrogen  fuel  leak).  STS-35  and 
SAREX  11-01  was  finally  on  its  way! 
STS-35 's  primary  mission  was  to  carry 
NASA's  Astro- 1  spacelab  with  three  ultravi- 
olet telescopes  to  observe  the  uni- 
verse in  ways  never  viewed  be- 
fore. Operating  NASA's  own 
Goddard  Spaceflight  Center's 
Ultraviolet  Imaging  Telescope 
(UIT)  was  pay  load,  specialist  Ron 
Parise  WA4SIR,  In  1978  UIT  as- 
tronomer Ron,  a  ham  since  1962, 
was  completing  his  graduate  stud- 
ies at  the  University  of  Florida, 
and  by  1 980  he  was  part  of  the  UIT 
team,  Little  did  Ron  realize  then 
that  he'd  be  flying  with  the  UIT 
instrument  he  helped  develop. 

The  UIT  is  best  described  as  a 
sophisticated  telephoto  camera 
with  super-sensitive  film  and  a  vio- 
let filter.  Imagine  a  telephoto  cam- 
era with  a  field  of  view  25%  wider 
than  the  full  moon  with  uitra-low- 
light  film  with  an  effective  ISO 
(ASA)  of  a  couple  of  hundred  thou* 
sand  i  in  comparison  with  the  100- 
400  film  you'd  normally  pur- 
chase), It  has  a  filter  so  violet  the 
human  eye  can't  see  it,  further  into 
ultraviolet  than  Bubble's  capabili- 
ties. Also,  instead  of  an  1 8  or  36 
exposure  roll  of  film,  you  have  a 
film  pack  with  over  1000  expo- 
sures of  70mm  film!  That's  one 
heck  of  a  telephoto  camera  I 

SAREX  II 

The  launch  of  the  Astro  I  mis- 
sion marked  the  beginning  of  a  new 
series  of  SAREX  (Shuttle  Amateur 
Radio  Experiment)  flights. 

The  primary  mission  of  this 
SAREX  was  to  communicate  with 
a  number  of  classrooms  across  the 
U.S.,  as  well  as  to  provide  hams 
worldwide  a  way  of  directly  con- 


necting up  to  the  shuttle  via  a  packet  radio 
robot. 

In  addition,  Ron  recommended  trying  ship- 
to-ship  contact  between  Columbia  and  the 
Soviet  space  station  Mir,  He  said,  "The  idea 
came  to  me  some  time  ago,  just  because  here 
was  Mir  operating  2  meters  and  we  were 
going  to  be  operating  2  meters,  and  we  ought 
to  talk  to  each  other. ' 

Anv  Columbia  -to-Mir  contact  would  be 


Photo  A.  Ron  Parise  WA4SIR  working  the  world  from  the  SAREX 
operating  position  onboard  $TS~35-  Photo  courtesy  of  MSA. 


Photo  B.  Mission  commander  Vance  Brand  talks  with  family  mem- 
bers via  the  SAREX  2  meter  link.  Photo  courtesy  of  NASA. 


much  easier  from  the  Soviet  side  than  from 
the  U.S.  because  Mir's  ham  shack  includes  a 
25  watt  transceiver  and  an  outside  antenna, 
while  the  Columbia  has  an  inside  antenna  and 
5  wait  transceiver. 

Contact  between  the  two  vehicles  is  com- 
plicated by  two  factors.  The  most  obvious 
problem,  the  Doppler  shift,  actually  turns  out 
to  be  fairly  insignificant.  More  complicated 
is  the  motion  of  the  two  spacecraft.  Since  the 
spacecraft  are  in  different  orbits  at 
different  altitudes,  and  traveling  in 
different  directions,  the  range  be- 
tween the  spacecraft  and  the  line  of 
sight  angle  changes  quickly:  One 
minute  you're  several  thousand 
kilometers  from  each  other,  the 
next  youTe  right  next  to  each  oth- 
er, and  then  you're  several  thou- 
sand miles  away  again, 

Low  Inclination 

Unlike  the  earlier  ham  radio 
shuttle  flights,  Astro  was  launched 
into  an  orbit  with  an  inclination  of 
28.5  degrees,  the  typical  orbit  for 
most  shuttle  flights.  Spacecraft 
launched  to  the  east  gain  extra  pay- 
load  capacity  due  to  the  Earth's  ro- 
tation: A  spacecraft  launched  due 
east  can  carry  the  most  pay  load ;  the 
orbit  is  inclined  to  the  equator  at  the 
same  angle  as  the  latitude  of  the 
launch  site.  The  end  result  is  that 
Astro  flew  no  further  north  of  the 
equator  than  the  KSC  launch  site, 
and  at  the  same  latitude  to  the 
south,  28.5  degrees.  The  Spacelab 
1  mission  with  Owen  Garriott 
W5LFL  and  Spacelab  2  with  Tony 
England  W0ORE  flew  into  higher 
inclination  orbits  for  better  Earth 
observation  capabilities,  the  trade- 
off being  less  pay  load. 

The  irony  is  that  the  Soviet  space 
station  Mir  is  in  a  51.6  degree 
orbit,  halfway  between  the  Space- 
lab 2  and  Spacelab  1  orbits.  Had 
Astro  been  launched  into  a  higher 
inclined  orbit,  longer  opportunities 
for  Mir  contacts  could  have  been 
possible, 
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Photo  C  Mart  Flagg,  a  senior  at  New  Prairie  High  School  in  New  Carlisle,  Indiana  jmd  Jim 
Fome  KK9T  (r)  make  the  first  school  contact  with  WA4SIR  in  the  shuttle  Columbia.  Teacher 
David  Washburn  WB9QJL  (I)  fo€tks  on  during  this  historic  contact.  Photo  by  Steven  Peterka 
WD9FGZ  of  the  News  Dispatch  > 


Due  to  the  28.5  degree  orbit  and  Ron's 
schedule,  he  was  awake  primarily  when  fly- 
ing over  Australia.  South  America,  and 
Southern  Africa:  however,  Astro  "s  altitude 
made  it  possible  for  most  continental  U.S. 
hams  to  contact  SAREX  within  line-of-sight 
requi rements*  even  though  it  was  at  relatively 
low  angles. 

Schools  and  Packet 

Since  the  1985  Spacelab  2  flight,  many 
improvements  have  been  made  to  the  space 
ham  equipment,  expanding  the  capabilities 
for  SAREX  contacts.  For  example,  the  origi- 
nal antenna  on  Space  labs  1  and  2  could  only 
be  used  in  the  overhead  windows,  which  in- 
terfered wiih  Earth  observations.  The  new 
antenna  (made  by  the  Motorola  Amateur  Ra- 
dio Club  in  Shaumburg,  Illinois)  mounts  in  a 
side  window  where  it's  out  of  the  way  and 
doesn't  require  any  particular  orientation. 
Ron  did  have  minor  problems  moving  the 
antenna  across  the  flight  deck,  crowded  as  it 
was  with  crew  and  equipment,  to  other  win- 
dows, but  he  managed  to  do  it  without  inter- 
fering with  Astro  operations. 

In  this  latest  mission,  relay  links  with  teams 
of  Australian,  South  American,  and  South 
African  hams  relayed  the  SAREX  signals 
back  to  classrooms  via  an  elaborate  tele- 
phone/radio linkup.  Most  important  for 
computer-oriented  hams  was  the  addition 
of  the  packet  mode,  including  the  capahil 
ity  to  operate  SAREX  in  its  robot  mode 
continuously  during  Ron's  shift  without  in- 
terfering with  his  other  responsibilities.  The 
packet  TNC  was  a  Heath  HK-21  with  special 
robot  software  written  by  Howie  Goldstein 
N2  WX . 

As  it  turned  out.  Astro  was  launched  just  a 
couple  of  hours  before  the  Soviets  launched 
their  TM-1 1  mission  with  Victor  Afanashev 
and  Musa  Manarov,  a  handle  familiar  world- 


wide with  hams.  He  flew  a  year-long  Mir 
mission  in  1988 as  12MIR  UV3AM. 

Record  Numbers  in  Space 

The  dual  launches  on  December  2,  1990, 
resulted  in  12  people  in  orbit  at  the  same 
time  in  three  separate  spacecraft:  seven 
Americans  aboard  Columbia,  two  Soviet 

long-term  cosmonauts  finishing  their  mission 
aboard  Mir,  two  Soviet  long-term  cosmo- 
nauts starting  their  mission,  and  a  Japanese 
journalist  aboard  the  TM-ll  Soyuz  space- 
craft. 

On  the  second  day  of  the  Columbia's 
mission,  Mir  passed  within  50  km.  Mission 
specialists  Jeff  Hoffman  and  Mike  Lounge 
said  that  Mir  looked  like  a  moving  star. 


Unfortunately,  they  couldn't  attempt  a  2 
meter  contact  because  the  Soviet  crew 
was  busy  performing  their  post-docking 
tasks.  Since  contact  would  be  possible 
Mir  later  in  the  mission,  the  attempt  was 
rescheduled. 

First  Contacts 

While  the  Astro  crew  didn't  get  a  chance  to 
talk  to  Mir.  thousands  of  ground-based  hams 
around  the  world  were  able  to  communicate 
with  Ron  Parise  aboard  the  Columbia,  Hun- 
dreds of  students,  teachers,  and  individuals 
spoke  with  him  directly  during  brief  contacts. 
Ron  used  some  of  his  spare  time,  before  sleep 
and  after  waking,  and  before  going  on  12- 
hour  duty,  to  communicate  with  the  world. 
He  operated  SAREX  every  time  he  had  a 
couple  of  spare  minutes. 

After  Ron  got  a  chance  to  set  up  the 
SAREX  gear,  he  prepared  for  his  first  voice 
contact  as  he  passed  back  over  the  Kennedy 
Space  Center  launch  site.  His  first  voice  QSO 
was  with  NZ8W*  a  ham  operating  a  45  watt 
car  rig  outside  a  hotel  near  the  launch  site. 
Appropriately,  NZ8W  happens  to  be  Henry 
Parise.  Ron's  dad. 

Due  to  the  tight  crew  schedule,  the  other 
astronauts  didn't  get  a  chance  to  use  SAREX 
much  except  for  pre-planned  phone  patches 
with  their  families. 

One  of  Ron's  more  unusual  voice  contacts 
was  with  mission  manager  Jack  Jones 
KC4IWU,  Normally  mission  managers  only 
talk  to  the  crew  through  the  spacecraft  con- 
trollers and  capcoms,  but  Jack  went  over  to 
the  Marshall  Spaceflight  Center's  ham  shack 
and  talked  with  Ron  for  a  couple  of  minutes 
about  how  well  things  were  going,  and  how 
proud  the  ground  team  was  of  the  job  the  crew 
was  doing. 

One  lucky  young  ham  in  Hawaii,  newly 
upgraded  to  Technician,  contacted  Ron, 
Thoroughly  enjoying  himself,  Ron  talked  for 
a  couple  of  minutes  about  activities  aboard 
the  shuttle,  Unfortunately,  due  to  technical 


Photo  a  Charley  Shumaker  N81KP \  Barbara  Curry  N4TCCandRon  Curry  WA4GSS  (standing 
left  to  right)  discuss  the  joys  of  amateur  radio  with  students  of  several  schools  from  the 
Huntington,  West  Virginia,  region  just  prior  to  making  contact  with  STS-35  during  2-way 
session  number  3,  Photo  courtesy  of  Ron  Curry  WA4GSS, 
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Photo  E.  Fifth  grader  Crystal  Stuart  of  Everett,  Washington,  anxiously 
waiting  to  talk  with  WA4SIR,  Thousands  of  students  in  the  Mukilteo 
School  District  §6  listened  in  via  2  meter  rigs,  donated  by  fCOMt 
located  in  many  area  schools.  The  E\rergreen  Intertie  (linked  repeaters 
connecting  the  northwest  U.S.  and Canada)  allowed  students  in  Wash- 
ington, Oregon,  Idaho,  Montana  and  Canada  to  listen  as  well.  Photo 
courtesy  of  Larry  Luchi  W7KZE. 


problems  aboard  the  orbiter,  Ron  wasn't  able 
to  record  the  conversation  or  copy  down  the 
callsign.  If  you're  that  ham  or  know  who  it 
was,  please  contact  Ron! 

During  the  mission  Ron  had  the  chance  to 
make  several  sets  of  voice  passes  over  the 
U.S.,  a  couple  of  passes  over  Australia,  and 
iwo  over  South  Africa.  Ron  even  made  con- 
tacts with  some  portable  rigs.  When  Ron  tried 
a  few  free-for-all  uplink  contacts*  literally 
thousands  of  hams  transmitted  at  once  on  one 
uplink  frequency.  Ron  said  at  times  it  sound- 
ed just  like  white  noise  on  his  end. 

Besides  individuals,  Ron  made  28  pre- 
arranged contacts  with  student  groups  around 
the  country,  primarily  via  voice  relays 
through  Australia  (VK2AS.  VK5AGR  and 
VK6IU)  or  Brazil  (PY2BJOK  although  one 
contact  was  made  directly  from  the  Co- 
lumbia. One  of  the  teachers  at  Tampa 
Palms  Elementary  School  in  Tampa  Florida 
is  Cathy  Blair,  astronaut  Sam  DurranceVs 
sister.  At  8:42  p.m.  EST  on  December  8 
(6  days  18  hrs.  55  minutes  MET),  Ron 
called  Lee  Paulet  KB4FBX,  who  had  set 
up  a  rig  in  the  schoolyard  with  the  assistance 
of  Robert  Osband  N4SCY.  With  the  help 
of  two  other  hams.  N4SCY  provided  a  real- 
time computer  display  showing  the  shuttle's 
position. 
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After  Ron  made 

the  initial  contact 
with  Lee,  he  passed 
over  the  handset  to 
Sam,  who  talked  to 
the  students  for 
about  four  minutes, 
before  the  shuttle 
went  out  of  range. 
Ron  said,  "It  was 
natural  to  let  him 
[  Sam  |  talk  to  the  kids 
and  answer  the  ques- 
tions." 

Though  it  was  a 
Saturday  evening, 
approximately  200- 
300  students  came 
over  with  their  fam- 
ilies to  hear  the  shut* 
de  in  person.  Local 
and  regional  news- 
papers, radio  sta- 
tions, CNN  and  tele- 
vision stations  from 
all  three  networks 
covered  the  contact. 
Several  students 
asked  Sam  questions 
about  life  aboard  the 
shuttle,  and  every- 
body was  enter- 
tained—and educat- 
ed. While  the  contact 
took  up  four  minutes 
of  valuable  shuttle 
time,  it  helped  ed- 
ucate hundreds  of 
students,  and  indi- 
rectly affected  thou^ 
sands  of  others  who 
learned  about  this 
SAREX  contact  with  a  small  elementary 
school  in  Florida.  This  is  one  of  the  fine 
examples  of  how  the  SAREX  experiment  has 
helped  educate  the  public  about  the  space 
program  and  ham  radio  activities. 

Packet  Robot 

One  of  the  most  exciting  aspects  of  the 
flight  was  the  capability  to  operate  the 
SAREX  experiment  almost  16  hours  a  day, 
even  when  Ron  was  on  duty.  Packet  radio 
made  it  possible  for  Ron  to  leave  the  rig 
running  as  a  mini-packet  BBS  while  he  was 
busy  working  with  the  Astro  telescopes.  (For 
details  about  SAREX  hardware  arid  proce- 
dures, see  the  article  "SAREX-90*  in  the 
May  *90  issue  of  73  Magazine. ) 

The  SAREX  TNC  held  two  lists  of  con- 
tacts: a  work  list  with  a  capacity  for  600 
confirmed  QSOs,  and  a  heard  log  for  up  to  32 
incomplete  QSOs, 

The  work  list  holds  the  names  of  the  238 
lucky  hams  who  completed  the  entire  con- 
tact, acknowledgment,  and  receipt  of  ac- 
knowledgment procedure  (see  'Hamsats1 
in  this  issue),  The  heard  log  held  the  last 
32  hams  who  made  contact  +  but  who  hadn't 
completed  the  entire  procedure.  The  heard 
log  was  broadcast  as  a  QRZ  beacon  with  its 
current  list.  Whenever  Ron  got  a  chance 


in  between  observations  on  the  shuttle's  flight 
deck,  he  would  go  down  to  the  tniddeck 
where  the  SAREX  experiment  was  located 
and  dump  the  heard  log  from  the  TNC  to 
the  PGSC  (Payload  General  Support  Com- 
puter), a  modified  GRID  laptop  computer. 
The  PGSC,  onboard  the  shuttle  since  1983, 
has  proven  itself  so  useful  in  monitoring  ex- 
periments and  collecting  data  that  NASA  is 
planning  to  replace  the  French-built  DDS 
(Data  Display  System)  Spacelab  computers 
with  them. 

Ultimately,  Ron  got  672  callsigns  in  the 
stored  heard  log.  including  duplicates.  The 
ROBOT'S  counter  exceeded  1700  contacts. 
Unfortunately*  he  couldn't  constantly  dump 
the  log,  and  it  kept  overflowing.  The  only 
record  of  the  lost  log  entries  is  the  QRZ 
beacons,  and  they*re  needed  to  reconstruct 
the  log,  Ron  told  me,  "We  need  any 
QRZ  beacons  that  anybody's  got  on  disk 
or  in  hardcopy."  If  you've  received  and 
copied  a  QRZ  beacon  PLEASE  send  a  hard 
copy  to  the  ARRL,  225  Main  St.,  Newington 
CT  061 1 L  Or  send  it  via  packet  to  SAREX 
@W3IWI.MDAJSA  or  SMTP  Internet  mail 
to  SAREX@TOMCAT  GSFC  NASA.  GOV. 

Astro 's  final  target,  the  comet  Levyp  was 
high-risk.  Ironically,  each  of  Astro's  launch 
attempts  involved  a  comet:  Halley's  in  1986, 
Austin  in  May  1990,  and  Levy  in  September 
1990.  When  Astro  was  launched  in  Decem- 
ber, Levy  was  too  close  to  the  sun  to  permit 
safe  observations.  However,  the  managers 
decided  to  attempt  observation  of  Levy, 
since,  as  the  last  target  for  the  mission, 
it  wouldn't  matter  if  the  sensors  were  over- 
loaded. 

Unfortunately,  while  everything  was 
working  fine  in  orbit,  the  weather  on  the 
ground  didn't  cooperate.  Mission  controllers 
decided  to  bring  Columbia  back  a  day  early  to 
avoid  the  bad  weather. 

A  more  important  impact  to  the  reduced 
Length  of  mission  was  the  failure  of  the  Mir 
contact,  scheduled  for  nine  days  into  the 
flight.  The  Johnson  Space  Center  hams  re- 
sponsible for  SAREX  were  unable  to  com- 
plete arrangements  for  a  quick,  last  second 
Mir  contact  on  the  final  day,  even  though  they 
went  as  far  as  phoning  their  Moscow  con- 
tacts. 

Columbia  completed  its  tenth  spaceflight, 
and  the  Astro  mission,  on  December  10, 
1 990 ,  at  9: 54 : 08  p,  m .  PST ,  when  it  landed  on 
concrete  runway  22  at  Edwards  AFB  in  Cali- 
fornia. When  Astro  flies  again,  backup  pay- 
load  specialist  Ken  Nordsieck  will  tly  with 
either  Ron  or  Sam.  I  asked  Ron  if  he'd  like  to 
fly  with  SAREX  again,  and  his  reply  was  an 
enthusiastic  "Sure!" 


Philip  Chien  is  an  aerospace  and  technical 
consultant  with  over  350 published  articles  in 
the  aerospace  and  computer  industries.  He 
has  covered  the  space  program  from  the 
Kennedy  Space  Center  since  1983,  and  com- 
puters and  telecommunications  since  1984. 
He  has  been  promising  to  get  a  ham  ticket  for 
the  past  two  decades,  and  will  take  the  tests 
'  'any  day  now.  ' '  Honest.  Look  for  a  call  sign 
before  the  next  SAREX  flight. 


GORDON  WEST 
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#04  21-DAY  NOVICE $22.95 

*  112-page    textbook 

*  two  stereo  code 
learning  tapes 

*  sample  5  wpm 
Novice  code  test 

*  over  $50  in  radio 
manufacturers' 
discount  coupons. 

#01   COMPLETE  NOVICE.  .  .  $62.95 

2  theory  tapes,  2  textbooks,  FCC 
Rule  Book,  4  code  tapes,  code  oscillator 
set,  examiner  test  packet,  and  over  $50 
in  radio  discount  coupons. 

#02   NOVICE  CODE  COURSE    S32.95 

6  cassette  tapes  make  It  easy  to 
learn  the  code  from  scratch. 

#07A  2-WEEK  TECH    $22.95 

This  Technician  course  includes  2 
theory  tapes  and  1  illustrated  textbook. 

#05  COMPLETE  GENERAL  .  $62-95 

6  code  tapes,  4  theory  tapes,  and  2 
textbooks,  ideal  for  upgrade  from 
Novice  to  General. 

•  #06  GEN.  CODE  COURSE  .  .  $32.95 

This  General  course  includes  6 
tapes  for  speed  building  from  5  to  13 
wpm. 

#08B  COMPLETE  ADVANCED  $62.95 

This  Advanced  course  includes  4 
theory  tapes,  1  textbook,  and  6  code 
tapes  [13  to  22  wpm). 

#09  ADV.  THEORY  COURSE    $32.95 

4  tapes  and  1   illustrated  textbook 

#10  COMPLETE  EXTRA $62.95 

4  theory  tapes,  1  textbook,  and  6 
code  tapes  (13  to  22  wpm). 

#12  EXTRA  THEORY  COURSE  $32.95 

4  theory  tapes  and  1  illustrated 
textbook  for  Extra  class  theory. 

#11   EXTRA  CODE  COURSE      S32,95 

6  tapes  for  speed  building  from  13 
to   22    wpm    for   the    Extra    code   exam. 

#13  BRASS  KEY  &  OSC $25.95 

#15  PLASTIC  KEY  &  OSC.  .  .  $21.95 
SINGLE  CODE  TAPES 

$10.95  each  including  shipping 

#19  5  wpm  Novice  QSO  tests 

#20  5  wpm  Random  Code 

#21  5*7  wpm  Speed  Builder 

#22  7-10  wpm  Speed  Builder 

#23  10  wpm  Plateau  Breaker 

#24  10-12  wpm  Speed  Builder 

#25  12-15  wpm  Calls  &  Numbers 

#26  13  wpm  Random  Code 

#27  13  wpm  Test  Preparation 

#28  13  wpm  Car  Code 

#29  13*15  wpm  Speed  Builder 

#30  15-17  wpm  Speed  Builder 

#31  17-19  wpm  Speed  Builder 

#32  20  wpm  Random  Code 

#33  20  wpm  Test  Preparation 

#34  20  wpm  Car  Code 

#43  3-15  wpm  Code  Review 

#40  12*21  wpm  Code  Review 


Prices  include 
shipping  &  handling 
I L  residents  add  6Vj% 


VISA 


RADIO  AMATEUR  CALLBOOK  INC. 
925  Sherwood  Dr.,  Lake  Bluff,  IL  60044 
Mon.-Fri.  8-4pm  (708)  234-6600 


CIRCLE  31  ON  READER  SERVICE  CARD 


For  High  Performance  in  Repeater 
Technology,  Go  with  the  Leader- 

„     SPECTRUM 

5* 


10-75  Watt  Units 

2M,  220,  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World! 


'*TOtf*PIf 


2M  220  MHz 
440  MHz 


JW?*rr*r 


10-150  Watts 


SCR1400 

REPEATER  W/ 150  WT.  2M  Amp 

&  30A  POWER  SUPPLY. 

(All  items  available  separately) 

Shown  in  optional  cabinet 

Call  or  write  today  for  detatls  and  pricesf 
Get  your  order  in  A. SAP- 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters— the 
Deluxe  SCR  1400  and  the  new  basic 
low  cost  S-7R  line. 

The  S-7R  Repeaters  maintain  the  quali- 
ty of  design,  components  and  con- 
struction which  have  made  Spectrum 
gear  famous  throughout  the  world  for 
years.  However,  all  of  the  "bells  &  whis- 
tles" have  been  eliminated— at  a  large 
cost  savings  to  you!  The  S-7R  is  a  real 
"work-horse"  basic  machine  designed 
for  those  who  want  excellent,  super-re- 
liable performance— but  no  frilfs!  For 
use  as  a  complete  "stand-alone"  unit, 
or  with  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in '  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  'Industry  Stan- 
dard" SCR1000/4000, 

Available  with  Autopatch/Reverse 
Patch/Landiine  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL';  "Emergency  PwrJiD;  High/Low 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.T  Antennas,  Duplex  ers, 
Cabinets,  etc.  inquire. 

■  New— 6m  Receivers 


SPECTRUM  COMMUNICATIONS  CORP. 


1055  W.  Germantown  Pk,  S10  •  Norristown,  PA  19403  •  (215)  631-1710  •  FAX:  (215)  631-5017 
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Butternut 
Verticals 


Butternuts  HF 
verticals  use 
highest-Q  tuning 
circuits  (not  lossy 
Ifaps'J  to  outperform 
ail  muH'band  designs 
of  comparable  size' 


Model  HF6V 

*K>  4D  30  20  15  and  10  rneters 
flu-lo-malir;  band-swiithing 

•Add  on  Ua  kir  17  and  \2   rneiers 
available  now 
*26  \\   tail 


Model  HF2V 

■Deigned  'or  the  km-tarxt  QX«r 

•Automate  oand5<*i!cning  on  SO  ana 
40  metes 

•Add-on  units  Up  tSO  arxf  30  o*  30 
32  ieet  lall  -  may  t*  iop  icadeti  «Qr 


For    more    information    see    your 
dewier  or  wm*  lor  ■  fn?»  txociiurp 


New  AOR 
Scanner 


BUTTERNUT  ELECTRONICS  CO. 


405  East  Market,  Lockhart,  TX  78644 


*t"fo,a 


ICOM 


kVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


Avenue 
Jamestown,  New  York  14701 


PH.    (716)664-6345 

(800)  752-8313  for  orders  only 


ICOM    R7000  Sweeping  1300  Channels/Min 


D  E  LTAC  O  M  M  1 ,04  gives  you  a  custom  mtertace  and  optimized  software  that  will  r>oi  iust  control  but 
will  maximize  the  potential  of  your  R7000  Spectrum  log  at  speeds  in  excess  of  1300  channels/mm  white 
automatically  generating  a  histogram  of  frequency /activity  Advanced  prrorily  channel  monitoring  and 
program  conrrot,  by  charm  el  q1  remote  tape  recorders  during  scanning  Here  are  a  tew  (there  are  many  more) 
examples  ot  the  advanced  features  DELTACOMM  has  to  offer 

*  B<r<)*<OflOur4nQtfeqLiei>Cyseartnau1rHTTH3l!C«IV 
ctoraciertras  you'  H7000,  tften  locks  out  Itrate 
irequencies 

■  Aulw  htslogtam  and  scan  Me  creaiion  outing 
spectrurn  log 

*  Scan  life  channel  >r>tk-Oui  learure  allows  scan- 
ning around  channels  wiltioul  removing  ih«l 
frequency  irom  database 

■  flUStrme  scan  qna  maximum  monitor  values 
ijritquti  wi  each  channel  scanned  ^gjHRRlR^^      ^^W 

*  I  ai  m  trequency  wiihin  3  scan  file  has  an  a^ua        ^^^^  "" 
i' 40  ertaraclfr'i  wioel  for  channel  information 


*  Auto  frequency  detection  and  storage  during 
siwcti  ana  spectrum  log 

*  lAei  lr*an01y  installation  program  f  educes  need 
lor  DOS  knowledge 

*  Full  support  of  serial  ports  COMl  COM4 

*  On-screen  HELP  reduces  need  to  refer  to  usbt 
manual 

■  REQUl  RE  ME  NTS  MS-  DOS  rnic:  ronnmpi jtsr  with 
minimum  512K  memory  DELTACOMM's  per- 
formance is  proportional  to  baud  rate  setting 
style  ot  display  car  d  and  type  ol  computer  used 


$299  mcl  Ext  inieriace&CompcnenisfofCaDhng 
£T^   Check,  MO,  VISA  or  MASTER 
1  _  _  Accepted  t  $4  tor  S&H 

'  1     (Wl  Res.  Add  5%  Sales  Tax) 


Hm 


DELTA  RESEARCH 

PO  Box  13677  -  Wauwatosa,  Wl  53213 
FAX  or  Phone  Weekdays  (414)  353-4567 


CIRCLE  2S6  ON  HEADER  SERVICE  C*«0 


AR1000 

T  ftl  -'■  •  i    h"  ,i:  ■  rtepaud 
■Expifirm  Sfcjppntg  Qpr_ 

$499 


ixcopi  UMi    I  . 

»AM  I'M  and  wide 
':,.n,  i  km  tuning  tnodi 

•10  Scan  Banku  10  StOlGh  Banks 

■■Selectable  Pr in:  tnrtel 

■  ■  '.A<-  .Um:   i,  IricrejnwntB. 

•Permanent  me-  -tclnup 

*25DaySr    ' 

n  f  Stii 

*  No  Fieqii*mc»es  cut  o 

•  All  tairtiwi  «cc«soi  im  inductori 
■  Siie  6  7^8*  H  It  t  3/4  0x2  1/2  W 

Wt  12  at 


COMWUNICATIONS 

10701  E.  106th  St,  Indpli  t  IN  46256 

TotlFree30<M45-77l7 

liinml  Miwtfiii  an1 

(CODsbghtty  higher  I 

FA  &K8794 


.^.^^   i 
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Are  You  Serious 

About  HF  mobile  operation? 


THE 

TEXAS 
BUGCATCHER 

HF  Mobile  Antenna  System 


•  Hi  Q  arr-wound  coils 

•  Minimum  SWR— excellent  per* 
formance  on  all  HF  bands 

•  Easy  assembly  to  meet  almost  any 
configuration 

•  Fits  standard  3/S-24  SAE  mounts 

•  Various  length  base  masts  & 
whips  available 

Henry  Allen  WB5TYD 
21 4-3S&4724  8  am-4  pm  weekdays 
214-527-4163  evenings  &  weekends 

Send  for  free  brochure! 

GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75005 


Call  us  for  great  prices 

onHESI  dual  band 
and  tri-band  antennas. 
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58    73  Amateur  Radio  Today  •  March,  1991 


Homing  in 


Number  1 3  on  your  Feedback  card 


Joe  Moeii  PE  K$QV 
PO  Box  2508 
Failerton  CA  92633 

ELTs  and  EPIRBs  Revisited 

Right  now  it's  evening  and  I'm  look- 
ing out  the  window  of  an  L-101  1  jumbo 
jet  that  has  just  taken  off  from  the  Dal- 
las-Fort Worth  airport,  Reflections  from 
street  lights  in  the  new  subdivision  be- 
low make  the  roads  stand  out  like  dot- 
ted lines.  I  wonder  if  anyone  has  put  on 
a  hidden  transmitter  hunt  in  this  part  of 
town  yet, 

Thinking  of  flying  and  foxhunting 
makes  my  mind  wander  back  to  a  night 
in  the  summer  of  1982  when  I  was 
among  a  group  of  hunters  waiting  for 
the  lasl  vehicle  to  find  the  T  on  a  hillside 
in  rural  Vorba  Linda.  California,  We  idly 
noticed  a  Cessna  four-seater  above 
the  hills  to  the  east. 

All  of  us  then  looked  away  except 
April  WA60PS,  who  saw  it  abruptly 
nose  over  and  disappear  behind  a  hill 
A  few  minutes  later  we  heard  emergen* 
cy  vehicles  on  the  freeway  below.  Stilt 
later,  we  learned  that  the  plane  had 
crashed  near  the  freeway,  killing  all 
aboard. 

That  mishap  occurred  very  close  to  a 
populated  area,  and  nothing  coutd 
have  been  done  to  save  the  victims. 
But  aircraft,  boating,  and  hiking  acci- 
dents often  have  survivors  who  need  to 
be  located  and  rescued  from  danger- 
ous situations  before  their  injuries 
claim  them,  That's  where  skilled  volun- 
teers who  know  radio  direction  finding 
(RDF)  enter  the  picture. 

"Homing  In"  readers  are  interested 
in  search  and  rescue  (SAB),  and  they 
have  strong  opinions.  I  know,  because 
they  responded  in  record  numbers  to 
the  October  and  November  1990 
columns  on  the  subject.  In  those  is- 
sues, I  explained  impact-activated 
121.5/243  0  MHz  Emergency  Locator 
Transmitters  (ELTs}  for  aircraft,  and 
their  maritime  counterparts,  EPIRSs.  I 
told  about  a  new  Personal  Locator  Bea- 
con (PLB)  service  for  hikers  and 
campers,  called  PELTS,  thai  was  origi- 
nated by  KA7DSM  and  proposed  offi- 
cially, in  a  much  different  form,  by  the 
FCC;  I  asked  you  to  let  me  know  your 
thoughts. 

Reader  Reactions 

j\  C.  Arenburg  W4DZA.  a  major  in 
the  Civil  Air  Patrol  (CAP)  reminded  me 
to  mention  that  an  injured  person's 
chances  of  survival  go  down  by  80  per- 
cent in  the  first  24  hours,  so  the  res- 
cuers' speed  is  vital.  "Constant  prac- 
tice is  important,"  he  writes. 

Henry  Mosely  KA1RRT  of  Grafton, 
Vermont,  sent  along  a  page  from  a  cat- 
alog he  received,  advertising  for  $100 
a^Human  Emergency  Locating  Trans- 
mitter" that  "can  save  your  life."  The 
ad  goes  on  to  say:  "Transmits  SOS  via 
satellite  lo  US  Air  Force  Rescue  Cen- 


Radio  Direction  Finding 


let,  Rescue  teams  'home  in*  on  your 
signal.  Field  tested  and  government 
approved." 

Government  approved  yes,  but  only 
for  aircraft  or  boats  in  distress,  not  indi- 
viduals. The  ad  fails  to  mention  the 
S  10.000  fine  that  can  result  from 
improper  use,  "Hunters  and  hikers 
will  be  (accidentally}  turning  them  on 
in  their  tents,"  he  worries.  These  ELT 
clones  transmit  continuously  when 
activated,  so  the  signal  from  a  false 
alarm  can  cover  up  a  legitimate 
distress  signal. 

On  the  other  hand,  many  writers  are 
concerned  that  there  is  an  excellent 
satellite-tracked  emergency  beacon 
service  for  boaters  and  aviators,  but 
nothing  similar  for  wilderness  users, 
Bruce  Wright  N8MWL  is  a  frequent 
backpacker.  He  is  working  on  a  QRP 
ham  rig  for  hiking,  instead  Of  buying  an 
ELT  clone.  But  he  would  prefer  to  be 
able  to  call  for  rescue  on  the  frequency 
that  is  presently  most  likely  to  evoke  a 
response:  121  5  MHz. 

"It  would  not  matter  if  it  is  illegal." 
Bruce  wrote  "A  jail  cell  would  be  a 
welcome  alternative  to  most  emergen- 
cies This  attitude  is  why  so  many  ELTs 
are  in  use  (by  hikers)."  N8MWL  wants 
a  separate  satellite-tracked  and  air- 
craft-monitored PLB  system  for  the 
general  public  that  could  get  response 
like  the  121  5  MHz  system  does,  and 
adds,  "There's  no  reason  for  aviators  to 
have  a  corner  on  the  lifesaving  market." 

Almost  no  one  liked  the  FCC's 
PELTS  proposal,  which  called  for 
PLBs  with  nine  ACSSB  voice  channels 
and  one  homing  channel  near  220 
MHz,  Typical  responses:  "If  it  had 
been  approved,  PELTS  was  going  to 
be  a  total,  absolute  disaster!"  and  "I 
agree  with  you  on  PELTS.  No  voice!" 

By  far  the  most  deeply  researched 


response  came  from  Lou  Dartanner 
N6ZKJ, 

Lou  sent  a  four-page  typeset  docu> 
ment  titled  "Personal  Locator  Sea* 
cons— A  Status  Report/*  wh>ch  she 
prepared  for  her  company.  It  gives  a 
wealth  of  general  information  about 
PLBs,  and  summarizes  the  discus- 
sions at  a  full-day  seminar  on  (he  sub* 
ject  put  on  by  the  International  Com- 
mittee on  Search  and  Rescue  (ICSAR) 

Every  paragraph  is  packed  with  use- 
ful information.  There  is  no  way  I  could 
cover  in  this  limited  column  space  ihe 
depth  of  thought  and  analysis  that  has 
gone  into  the  ICSAR  seminar  and 
NSZKJ's  report. 

What  are  other  countries  doing  to 
implement  PLB  systems?  Will  inex- 
pensive PLBs  encourage  hikers  to  take 
unnecessary  risks  because  they  can 
easily  call  for  help?  Should  there  be 
fines  for  persons  who  generate  false 
alarms  with  PLBs? 

Did  you  know  that  alerting  and  hom- 
ing systems  using  call  boxes  and  short- 
range  transmitters  are  now  being  de- 
veloped and  tested  for  use  within  the 
confines  of  national  parks  and  small 
wilderness  areas?  This  report  gives 
more  details.  What  are  the  liability  is* 
Sues  faced  by  responders  to  PLBs? 

Coutd  SAR  organizations  be  sued 
for  not  rescuing  someone  in  time? 
That's  in  the  report,  too. 

The  report  also  tells  about  global  lo- 
cating systems  on  the  drawing  boards 
from  several  companies,  including 
Orbital  Communications,  American 
Mobile  Satellite  Corporation.  Atlantic 
Research  Corporation,  Qualcomm, 
Geostar,  Starsys.  and  Motorola.  If  you 
would  tike  a  copy  of  NSZKJ's  report, 
send  an  SASE  to  L-tronics,  5546  Ca- 
thedral Oaks  Road,  Santa  Barbara, 
California  931 1 1 ,  and  ask  for  the  report 
byname. 

Lou  recognizes  the  potential  for 
overload  of  the  present  121.5  MHz 
SAR  SAT  system,  but  would  still  like  to 
see  il  used  for  wilderness  PLBs.  since 
SAR  teams  are  already  equipped  for  it. 
Equipping  volunteer  rescue  teams  tor 


Photo  A.  Its  that  one!  Steve  Kirkman  KBBfMB  (left)  and  Jim  Frank  KB60NC  of  the 
Los  Padres  Search  and  Rescue  Team  have  found  another  squawking  ELT  at  the 
Santa  Barbara  airport  with  their  L-Per  RDF  set  (Photo  courtesy  N6ZKJ  and  KStA.) 


a  new  system  on  a  different  frequency 
would  be  costly,  she  says,  and  would 
slow  the  implementation  of  this  badly 
needed  service.  If  ELTs  and  PLBs 
transmitted  intermittently  instead  of 
continuously,  then  false  trips  would  not 
"jam"  emergency  transmissions. 

Ask  An  Expert 

Lou  Dartanner  knows  a  lot  about 
hunting  for  ELTs;  she  has  done  Ft  for 
almost  20  years.  Lou  and  her  partner 
Bruce  Gordon  W60LT  founded  L*Tron- 
ics  when  ELTs  became  mandated  for 
certain  aircraft  in  1972.  The  SAR  com- 
munity needed  a  complete,  lightweight 
RDF  unit  that  could  be  used  in  vehi- 
cles, on  foot,  and  from  aircraft. 

Bruce  designed  the  "Little  L-Per," 
and  Lou  built  the  first  100  units.  When 
they  sold  out  immediately,  Bruce  and 
Lou  knew  they  were  headed  for  suc- 
cess. 

Today  the  L-Per,  with  its  two 
switched  vertical  antennas,  is  the 
"standard  issue1'  RDF  set  for  CAP  and 
SAR  groups  all  over  the  USA  and  the 
world. 

The  L-Per*  s  self-contained  four- 
channel  crystal -con  trolled  receiver 
was  designed  for  popular  SAR  training 
and  operational  frequencies,  such  as 
121.5, 121 .6.  and  243.0  MHz.  But,  with 
a  change  of  crystal  and  a  little  tweak- 
ing, it  will  work  on  the  amateur  2  meter 
and  1 V*  meter  bands.  Despite  its  four- 
frequency  limitation,  many  RDF  com- 
petitors rely  on  L-Pers  for  on-fool  sniff* 
in g  duty  during  foxhunts, 

Lou  has  not  given  up  on  her  commit- 
ment  to  SAR.  In  fact,  she  is  more  active 
than  ever,  and  says,  "I  still  learn  some- 
thing every  time  I  go  ouL,p  Dedicated 
volunteers  like  N6ZKJ  make  the  Los 
Padres  Search  and  Rescue  team  (LP- 
SAR)  one  of  the  most  active  and  well- 
respected  groups  of  its  kind  In  the 
country.  (See  Photo  A,) 

LPSAR,  an  auxiliary  of  the  Santa 
Barbara  County  Sheriff's  Department, 
has  a  Memorandum  of  Understanding 
with  the  Santa  Barbara  Amateur  Radio 
Emergency  Service.  ARES  members 
become  part  of  search  teams  to  pro* 
vide  vital  communications  and  RDF 
services.  It  was  her  desire  lo  be  able  to 
use  Amateur  Radio  for  SAR  efforts  and 
to  facilitate  ELT  alerting  that  led  Lou  to 
gel  her  ham  license. 

Early  Warning 

According  to  N6ZKJ.  a  majority  of 
ELT/EPIRB  trips  occur  in  Ihe  early  af- 
ternoon, but  SAR  groups  are  often  not 
activated  for  several  hours  while  satel- 
lite fixes  are  performed,  the  FAA 
checks  flight  paths,  and  the  calfout  re- 
quest goes  through  the  chain  of  com- 
mand. When  volunteers  are  alerted  in 
the  evening  and  nighttime  hours,  ilTs 
harder  to  organize  the  team  because 
facilities  are  less  accessible  than  they 
are  during  business  hours. 

To  reduce  the  delay.  L-Tronlcs  de- 
veloped an  automatic  alerting  sysiem 
for  Santa  Barbara  County  hams.  A 
121.5  MHz  receiver  is  incorporated  as 
part  of  the  K6TZ  repeater,  overlooking 
Santa  Barbara  Harbor.  When  an  ELT 
or  EPIRB  signai  trips  the  receiver,  the 
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Number  14  on  your  Feedback  card 


TTYLOOP 


Marc  I  Leaveyt  M.Drl  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

Third  Term  for  the  C-64 

As  we  go  Marching  along,  I  find  my- 
self mired  In  a  pile  of  letters!  To  wit: 

Rick  Arzadon  WABRXI  Of  Taylor, 
Mississippi,  says  he  reread  the  "RTTY 
Loop"  column  of  November  1969  and 
became  interested  in  the  "ThifdTerm" 
terminal  program  originally  offered 
by  Jack  Skubiek  KSJS  for  the  C-64 
computer  system.  According  to  Rick. 
Jack  no  longer  has  a  C-64  system, 
and  therefore  no  longer  provides 
TihircfTernV*  for  it.  Rick  ts  looking  for  a 
source  of  this  program, 

I  don't  have  a  Commodore  system 
heref  so  I  really  can't  help  on  this  one.  I 
would  Love  to  hear  from  some  of  you. 
though,  who  could  provide  this  share- 
ware program  to  fellow  readers. 

Rick  also  says  that  he  has  a  receive- 
only  packet  program  and  interlace  ob- 
tained localfy  for  VHF  reception  and 
that  he  is  looking  for  a  multlmode  termi- 
nal unit.  He  asks  that  age-old  question, 
'Of  the  three  controllers,  the  AEA  PK- 
232,  Kantrontcs  KAM.  and  MFJ-1278, 
which  one  has  the  best  over  all  perform- 
ance receiving  and  transmitting?" 

The  simple  reason  that  I  have  never 
directly  answered  this  quest jon  is  that 
I  do  not  have  the  data.  While  I  have 
one  of  the  three  controllers  here  at 
WA3AJR,  the  only  information  i  have 
on  the  others  has  been  picked  up  from 
conversations  with  other  hams,  adver- 
tisements, and  review  articles.  That  I 


Amateur  Radio  Teletype 

know  of,  no  one  has  ever  done  a  real 
head-to-head  comparison  of  these 
three  lop-end  machines,  and  in  all 
likelihood,  there  may  be  no  real  point  to 
doing  so,  I  suspect,  from  what  Tve 
seen  and  heard,  that  differences  In 
terms  of  signal  acquisition  and  decod- 
ing are  minimal.  There  may  be  bigger 
differences  in  features  or  operations, 
but  that  gels  mare  into  the  line  of  per- 
sonal preference  than  true  ratings. 

So,  I  guess  the  bottom  line  is  to  see  if 
you  can  find  someone  with  a  unit  you 
have  in  mind,  go  over  to  their  shack, 
and  play  with  it  for  a  while.  Like  a  car, 
some  folks  prefer  Chrysler,  some  GM. 
and  others  Toyota.  None  of  these  are 
better  or  worse,  just  different 

This.  That,  and  Something  Else 

Speaking  of  'different,"  I  received  a 
letter  from  S.  Roy  Luxemburg  N5GGM 
currently  residing  in  Singapore.  In  part, 
Roy  says  that  [thanks  to  "RTTY 
Loop,"]  "I  purchased  a  Model  35  from 
Western  Union  in  1981.  I  had  Ihought 
to  use  the  former  TWX  service  with 
WU,  and  [also  be  able  to]  .. 
connect  if  with  ham  radio.  Talk  about 
lamentable  ignorance?  I  still  have  the 
machine,  but  it  turned  out  to  be  almost 
a  white  elephant 

"In  an  attempt  to  follow  my  keen,  if 
unfulfilled,  interest,  1  continued  to  slow- 
ly accumulate  information  and  equip- 
ment. Then  came  the  wonderfully  infor* 
malive  issue  of  CO  Magazine  for 
November  1963,  That  did  it.  I  bought  a 
HAL  CWR  6850  and  got  a  Clue 
about  SWLing  with  RTTYI 


"But  I  wasn't  there  yet  My  subscnp- 
tion  to  73  ran  out  and  I  decided  not 
to  renew  after  several  years  To  make 
matters  worse.  I  had  aiiowed  my  li- 
cense to  lapse  (sheer  negligence  In 
the  light  of  Ihe  foregoing!)  and  recent- 
ly re-acquired  a  license.  Now  I  also 
have  a  Tono  I5000E  and  two,  count 
*em,  two  AEA  MBA-RCs  for  code  con- 
version, 

"1  then  built  a  Heath  Ultrarnatic  Key- 
board to  get  from  Morse  to  RTTY  and 
ASCII  Along  came  AMTOR— great, 
but  1  think  RTTY  is  still  the  best. 

"Reading  your  column  this  morning 
was  a  costly  enterprise,  Hlf  I  spied  73 
in  a  magazine  rack  on  Orchard  Road, 
a  great  shopping  area  here  in  Singa- 
pore The  price  of  73  was  SSiO  60. 
which  is  more  than  $6  in  the  Slates! 
That  did  it  i*m  subscribing  again, 
today. 

"We  are  nch  in  vacuum  tube  equip- 
ment at  N5QOM,  having  about  25 
Collins  and  Ha  I  he  rafters  receivers,  two 
KWS-ls.  SR-40QA  four  or  five  HT-32s. 
one  HT-20h  and  an  HT-1  (f),  as  well  as  a 
32V2  and  32V3.  CE200V,  and  on  and 
on ... , 

"Do  you  ever  write  about  the  Old 
gear?  FSK  generation  for  the  old  vacu- 
um lube  transmitters,  possibly?  How 
about  stuff  on  Ihe  many  special  things 
you've  done  with  the  old  stuff?" 

Well  Roy,  about  the  most  impres- 
sive thing  I've  done  with  the  "old  stuff" 
is  get  rid  of  it  at  the  wife's  insistence 
But  seriously 4  I  have  covered  the 
gamut  here,  from  shift  pot  circuits  to 
tuned  tanks  1  am  always  willing  to  re- 
examine an  old  topic,  so  jus!  let  me 
know  what  turns  you,  or  your  sys- 
tem, on. 

Computers  and  RFI 

Another  note,  this  one  from  Dick  Pe- 
ters WA1PWF  of  Norfolk,  Massachu- 


setts, deals  with  the  eternal  question  of 
RFI,  Dick  tells  us  that  he  is  using  a 
Tandy  100  laptop  for  RTTY,  AMTOR. 
and  packet,  and  he  would  like  to  go  for 
a  big  PC  clone,  but  wonders  about  RFI 

He  is  aware  of  (he  FCC  classifica- 
tions of  computer  equipment  as  Class 
A  or  Class  B.  and  wonders  how  they 
relate  to  practical  considerations  in  the 
ham  shack,  Dick  has  an  old  TRS-80 
which  is  "horrendous*'  on  the  HF 
bands,  and  which  makes  him  edgy  to 
lay  out  "big  bucks"  for  a  more  modern 
machine. 

Well,  Dick,  in  general  the  FCC  guide- 
lines are  probably  the  best  thing  you've 
got  going  for  you.  Some  time  back  we 
covered  the  specifics,  and  I'll  go 
through  it  again  it  a  bunch  of  you  want 
me  lo.  but  the  long  and  short  of  it  is  that 
the  guidelines  for  FCC  Class  B  are  at 
(east  much  better  than  Class  A  in  re- 
ducing unwanted  emissions.  This 
means  a  lot  if  you  are  trying  to  pull  the 
weak  one  out  of  the  mud.  Class  B  com- 
puters are  the  only  ones  cerlmed  for 
home  use.  So,  it  someone  tries  to  sell 
you  a  Class  A  computer,  or  worse  yet, 
an  uncertified  computer,  just  say  no. 
Sorry,  but  that  kind  of  tsoris  [trouble, 
distress,  woe,  or  misery,  according  to 
Webster's  New  World  Dictionary — 
edsj,  you  don't  need. 

We'll  cover  more  of  this  craziness 
next  month,  and  try  to  respond  to  some 
of  the  things  you  have  asked  about.  I 
especially  appreciate  the  comments, 
questions,  and  suggestions  regarding 
sample  little  devices  and  circuits  of  use 
to  the  RTTY-o-phile  Some  of  the  best 
of  them  may  well  be  gracing  a  future 
"RTTY  Loop  "  In  the  meantime,  keep 
them  coming  by  mail,  to  the  above  ad- 
dress, or  on  Delphi  {use  ma  me  MAR- 
CWA3AJR)  or  CompuServe  (ppn 
75036,2501 ).  Graphics  as  PCX,  TIF,  or 
GIF  files  are  welcome  as  well. 


Homing  in 
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repeater  automatically  pages  LPSAR 
hams.  At  the  same  time,  it  dials  into 
N62KJs  computer,  reports  the  time 
and  strength  of  the  ELT  signal,  and 
sends  a  sample  of  rts  audio, 

LPSAR  has  added  three  other  re- 
mote EU7EPIRB  monitors,  including 
one  on  the  CAP  repeater  atop  Santa 
Ynez  peak.  The  Santa  Ynez  repeater 
has  automatic  paging,  while  the  other 
two  are  tied  to  the  computer  via  land- 
line  The  computer  keeps  careful 
records  of  all  alarms,  and  facilitates 
comparison  of  the  signals  from  the  re- 
mote sites  to  pinpoint  the  signal 
source.  Says  N6ZKJ,  "This  SAR  team 
takes  each  ELT  signal  senously/' 

The  next  logical  step  would  be  re- 
motety-operated  121  5  MHz  direction 
finding  equipment  at  the  receiver  sites, 
right?  The  Santa  Barbara  hams  have 
already  of  thought  of  it,  of  course.  But 
it's  tricky.  Sensitive  RDF  sets  with 
switching  antennas  usually  do  not  per- 
form  well  next  to  nigh  power  transmit* 
tors  at  typical  radio  relay  sites.  Despite 
the  technical  problems,  they  are  mak- 


ing progress,  and  I  hope  to  be  abte  to 
report  success  in  a  future  'Homing  In" 
column 

Pioneer  Mams 

The  Santa  Barbara  remote  alerting 
system  has  been  so  successful  thai  it 
has  become  the  prototype  for  a  nation* 
wide  network,  with  L-Tronics  as  the 
prime  contractor  Sixty-four  ELT  moni- 
tors are  now  in  place  at  airports  In  38 
states,  with  more  in  the  planning 
stages,  Each  unit  dials  a  computer  at 
the  FCC  tn  Washington  and  sends  data 
when  It  hears  an  ELT  or  EPIRB.  Who 
says  we  hams  don't  make  technical 
innovations  any  more? 

There  is  lots  more  to  felt  about  the 
good  work  of  LPSAR.  but  it  will  have  to 
watt  until  another  time  Meanwhile, 
hats  off  to  Lou  and  others  around  the 
country  who  use  their  T-hunt  talents  for 
this  important  public  service 

And  thanks  to  everyone  who  wrote  in 
about  SAR  RDF  Keep  the  cards  and 
letters  coming,  and  find  out  how  you 
can  help  fill  the  SAR  needs  in  your 
area. 

As  W4DZA  put  it:  "There  is  noth- 


ing quite  like  the  thrill  of  neanng  some-  base  with  a  survivor/  and  to  know  that 
one  say  on  the  radio,  The  chopper/  you  played  a  part  in  possibly  saving  a 
ground  search  team  is  on  the  way  to       life,' 
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Never  Say  Die 

Continued  from  page  4 
glee  over  your  (atest  choice  of  direc- 
tors—most of  whom  you  let  run  com- 
pletely unopposed.  Wow,  talk  about 
apathy! 

Bigotry  1991 

Yes1  I  know  we're  not  supposed  to 
talk  about  race,  politics  and  religion 
over  the  air.  Heck,  people  get  holy  hell 
just  for  writing  about  it.  These  are  ar- 
eas where  few  people  are  able  to  think 
and  most  just  react , , .  usually  nega- 
tively, Hate, 

We  can  cover  it  over  if  you  prefer,  but 
the  fact  is  that  I'm  hearing  more  racial 
slurs  over  the  air  these  days  than  I  can 
ever  remember  in  the  past,  I'm  not  talk- 
ing about  racial  jokes,  no  matter  how 
tasteless.  AJas,  we  seam  to  have  built 
up  a  sensitivity  to  even  the  slightest 
hint  of  a  slur  against  a  race  or  group.  I 
wonder  if  Randy  Newman's  "Short 
People'1  would  even  get  played  on  the 
radio  these  days? 

Gomedtans  are  having  a  terrible 
time.  They  can't  joke  about  blacks, 
Jews,  Catholics,  women,  gays,  crip- 
ples, lawyers,  doctors,  morons, 
drunks,  drug  addicts,  Italians,  Poies, 
Arabs,  Mexicans,  .  ,  without  being  ac- 
cused of  being  insensitive.  Andrew 
Dice  Clay  is  a  natural  result  of  this 
oversensltivity  syndrome.  This  is  why 
he  is  able  to  convulse  audiences. 

This  is  also  why,  I  suspect,  we're 
hearing  so  much  insensitivity  over  the 
air.  Oh,  some  of  it  is  the  Archie  Bunker 
mentality  soundi  ng  off,  but  much  of  it  is 
just  hams  fed  up  with  sensitivity  and 
wanting  to  stir  things  up.  Old-timers  will 
remember  W20Y,  who  made  a  career 
of  angering  anyone  who's  goat  was  on 
a  short  tether. 

As  a  rich,  conservative  American 
WASP,  I'm  a  ripe  target  for  almost  ev- 
ery group  to  hate.  I'm  white,  so  most 
blacks  hate  me  automatically.  Hispan- 
ics  too.  You  can  imagine  how  long  I'd 
last  in  Baghdad  today.  Or  Tehran, 
Even  in  Paris  it's  safer  to  wear  a  Cana- 
dian maple  leaf  You  don't  get  treated 
quiieasiousily 

The  poor  hate  me  for  being  success- 
ful, They're  not  willing  to  put  i  n  the  work 
I  have,  so  they  can  only  hate  me  for 
having  worked  so  hard  for  so  many 
years. 

The  Muslims  hate  me  for  coming 
from  a  Christian  country.  .  .and  never 
mind  my  own  religion.  Let's  kill  him, 
just  to  make  sure. 

The  Chinese  hate  me  for  being  an 
American,  being  white  and  being  a 
capitalist.  Think  I'll  just  stay  away  from 
China  for  a  while.  Since  as  a  country 
(with  the  exception  of  Bush)  we're  mad 
at  China  for  killing  all  those  students,  it's 
safe  to  make  fun  of  the  Chinese.  And 
the  Iranians,  No  one  is  going  to  accuse 
us  of  insensitivity  if  we  dump  on  Irani- 
ans,  right?  Or  Iraquis.  Seems  like  rather 
fickle  sensitivity  to  me,  but  then  per- 
haps I'm  oversensitive  to  sensitivity. 

Was  it  unfair  that  the  Bush  team  beat 
Dukakis  over  the  head  with  Willie  Hor- 
ton?  Was  that  insensitive?  Or  was  that 
a  fair  attack  on  a  governor  who  let  his 
liberal  political  beliefs  blind  him  to  the 


danger  to  society  he  was  turning  loose? 
When  I  was  young  I  never  had  any 
reason  to  fear  going  anywhere  in  Mew 
York  City.  Blacks  and  Hispanics  were 
just  other  people.  Now,  together  with 
every  other  white  person  in  New  York, 
when  I  see  a  group  of  blacks  coming 
along  the  street  or  in  a  subway  car,  I'm 
afraid.  I  know  f'm  at  their  mercy  and 
that  no  one  is  going  to  take  a  chance 
with  their  lives  to  help  me.  The  blacks 
know  they  can  do  anything  they  want. 
Is  it  bigotry  that  is  involved,  or  the 
knowledge  that  the  overwhelming  per- 
centage of  crime  in  New  York  is  black 
instigated?  I  believe  in  those  odds  and 
stay  away  from  New  York  as  much  as 
possible  to  keep  them  low.  One  of  the 
best  moves  of  my  fife  was  to  New 
Hampshire  almost  30  years  ago. .  . 
after  having  lived  in  New  York  for  30 
years  on  and  off. 

Amateur  radio  in  America  is  a  white 
hobby.  We  may  have  13%  blacks  by 
population,  but  I'd  put  the  black  ham 
population  at  well  under  1%.  Should 
we  feel  guilty  about  this  and  make  a  big 
effort  to  recruit  black  hams?  Should  we 
start  pushing  for  more  Hispanic  hams? 
More  women?  More  gay  hams?  Ha, 
gotcha  that  time.  . , I  know  you  don't 
want  more  gays.  I  made  a  lot  of  ene- 
mies when  I  wrote  an  editorial  explain- 
ing that  sexual  preference  seems  to  be 
programmed  in  genetically,  so  give 
5em  a  break,  Whew,  did  I  get  a  bunch  of 
hate  mail  on  that  one! 

I  explained  last  month  that  men  and 
women  have  a  great  deal  of  difficulty 
talking. .  .not  just  over  the  air,  but  to 
each  other  anywhere.  The  two  sexes 
are  so  basically  different  in  goals  that 
communication  between  them,  even  in 
marriage,  is  a  major  problem. 

With  men  it's  macho  on  the  line  all 
the  time.  With  women  it's  a  need  to  be 
loved  Men  basically  don't  need  to  be 
loved,  they  want  to  conquer,  I  know  I 
should  write  the  whole  book  on  this 
instead  of  presenting  it  in  shorthand  in 
order  to  head  off  hairsplitting  emotion- 
al arguments,  but  that's  what  we1  re  up 
against .  . .  and  one  of  the  major  reasons 
why  we  have  so  few  women  on  our  bands . 

Men  constantly  try  to  one-up  each 
other  in  contests,  p  tie-ups,  certificate 
hunting,  broadcasting  bulletins.  .  and 
in  being  outrageous  on  the  air.  The 
worse  we  are  on  the  air,  the  more  we 
are  trying  to  cover  up  our  own  inferiori- 
ty feelings.  And,  feeling  inferior,  obvi- 
ously we'll  put  down  anyone  who  is 
different ...  by  race,  accent,  color,  sex, 
size,  religion,  politics.  Where  is  W20Y 
when  we  need  him.  .to  help  blast 
those  moronic,  short,  fat.  black  lesbi- 
ans off  14.313? 

Perhaps  the  FCC  wifi  recognize  the 
terrible  social  travesty  here  and  insist 
on  affirmative  action,  stopping  any 
more  whites  from  getting  ham  tickets 
until  we're  up  to  13%  black,  it  would  be 
insensitive  to  do  anything  else,  right? 
How  do  we  have  the  right  to  all  these 
public  radio  frequencies  when  we  have 
remained  firmty  unintegrated? 

Will  btacks  demand  a  lowering  of  the 
technical  barriers  on  the  basis  that  they 
are  unfair  and  have  been  keeping  them 
out?  This  is  what  has  been  happening 


in  other  similar  cases,  If  the  blacks 
can't  make  it,  we  lower  the  barrier.  .  . 
but  just  for  blacks, 

Then  well  certainly  hear  from  the 
women,  demanding  a  further  halt  on 
men  being  licensed  until  we're  up  to 
50%  women.  And  what  can  we  reply 
when  they  charge  that  a  small,  exclu- 
sive old  white  man's  private  club  has 
been  unfairly  given  use  of  hundreds  of 
billions  of  dollars  of  government  prop- 
erty? 

What  percentage  of  Hispanics  will 
affirmative  action  force  us  to  recruit? 
American  Indians?  Koreans?  Cambo- 
dians? That's  crazy,  they  wouldn't 
dare  mess  with  our  small,  private 
men's  club — would  they? 

Mad  yet?  Well,  I'll  try  harder  next 
month.  H,L.  Mencken  wrote,  MA  sense 
of  humor  always  withers  in  the  pres- 
ence of  the  messianic  delusion,  like 
justice  and  truth  in  front  of  patriotic 
passion/' 

And  The  Winner  Is.  .  . 

We  had  two  big  winners  recently 
which  were  financed  by  the  bountiful 
ARRL  coffers.  These  seemingiy  bot- 
tomless money  pits,  enthusiastically 
funded  by  the  ham  industry  and  a 
docile  membership,  made  big  winners 
out  of  the  ARRL's  law  firm,  even 
though  it  went  down  to  a  totally  pre- 
dictable defeat  in  the  really  dumb  effort 
to  fight  the  FCC  in  court  over  their  220 
MHz  decision. 

The  FGC,  not  liking  to  be  sued,  par- 
ticularly where  such  a  big  cover-up  of 
political  influence  was  involved,  has 
thus  been  even  further  estranged  as  an 
ally  to  amateur  radio.  Talk  about  biting 
the  hand  that  feeds  us!  If  s  like  kicking 
the  judge  on  your  case  in  the  crotch  out 
In  the  parking  lot  just  before  you  goon  trial. 

The  other  big  winners  of  the  month 
were  the  ARRL  directors,  most  of 
whom  ran  unopposed  (again),  and  are 
thus  back  at  the  old  Newington  feeding 
trough,  gleefully  dividing  up  their  share 
of  your  (and  industry)  yearly  donations. 

It's  no  wonder  the  directors  have 
such  a  low  opinion  of  the  membership 
and  talk  of  them  as  mindless  sheep 
they  can  manipulate  in  any  way  they 
want.  It's  a  terrible  thing  to  consider, 
but  perhaps  they're  absolutely  right! 
The  1990  election,  if  we  can  dignify  the 
travesty  with  that  name,  wouid  seem 
proof  positive  that  the  membership 
could  care  less  what  happens  to  ama- 
teur radio 

Yes1  I  see  those  furtive  looks  and 
sense  your  surliness.  I'm  saying,  "Bad 
dog,1'  and  you1  re  feeling  guilty  and  a  bit 
defensive  over  the  mess  you've  made. 
The  guiltiest  of  all  are  the  Rocky  Moun- 
tain members  who  allowed  Marshall 
Quiat  to  run  completely  unopposed.  I 
couldn't  oelieve  \%\  I  wouldn't  have 
been  any  more  surprised  if  they'd  run 
good  old  Charles  Keating  for  the  job! 
Or  Saddam  Hussein.  Obviously  there 
is  no  sense  of  shame  in  Denver. .  . 
maybe  something  to  do  with  Bronco 
guilt,  I  don't  know. 

Oh  sure,  go  ahead  and  get  mad  at 
me.  Sure,  shoot  the  messenger,  but 
whatever  you  do,  don't  read  the  mes- 
sage   Hey,  when  things  are  going 


good ,  I'm  a  great  cheering  section .  But 
when  they're  bad,  I'm  not  going  to  be 
part  of  the  cover-up,  I  tell  it  as  I  see  it 
and  I  have  a  discouraging  record  of  be- 
ing right.  If  you  bet  with  me  you'll  usual- 
ly win.  If  you  bet  against,  you're  looking 
to  lose.  And  if  you  think  that's  ofd  Uncle 
Wayne's  ego  again,  start  reading  my  old 
editorials  and  see  how  often  I've  been 
wrong  in  my  predictions. 

Now,  when  half  of  the  directors  come 
up  for  reelection  this  year,  will  half  the 
membership  go  blind  and  dumb  again? 
Or  are  you  going  to  start  looking 
around  for  someone  to  run  against  the 
incumbents?  We  need  some  new 
scoundrels  in  there  at  the  ARRL  trough . 

Oh  yes,  there  was  a  rumor  going 
around  at  Christmas  that  President 
Price  would  be  replaced  at  the  January 
director's  meeting.  It  was  a  nice  Christ- 
mas present,  even  if  it  turns  out  to  be  a 
bum  steer.  Maybe  they'll  elect  Quiat, 
Why  not  expect  the  worst  and  then  be 
pleasantly  surprised  if  the  disaster 
comes  short  of  it? 

Prodigy 

My  wife  (Sherry)  is  up  to  here  in  Mac- 
intoshes, Fortunately  we  live  in  an  area 
of  the  country  where  there  are  more 
computer  experts  per  square  mile  than 
Silicon  Valley,  so  she's  had  plenty  of 
help  getting  her  Macs  going. 

She  uses  'em  mostly  for  desktop 
publishing  to  support  the  one  hundred 
how-to-dance  videos  she's  produced 
(so  far).  But  she  also  gets  trapped  by  com- 
puter  games.  Then  came  Prodigy,  with 
its  locat  phone  number.  Now  her  Mac  is 
connected  to  the  BBS  for  hours  a  day. 

As  much  fun  as  RTTY  was  while  I 
was  involved,  I  sensed  that  I  had  to  cut 
the  cord.  It  just  gobbled  up  too  much 
time.  I'd  get  typing  away  to  friends  on 
RTTY  and  the  next  thing  I'd  know  it 
would  be  4  a.m.  That  wasn't  the  way  I 
wanted  to  spend  my  life. 

When  BBSs  came  along  I  tried  one 
and  found  myself  in  the  same  quick- 
sand. Whoa,  boy!  YeahT  it's  fun  to  sit 
and  chat.  But  it  doesn't  do  much  to- 
ward helping  me  to  accomplish  my 
goals.  Of  course,  if  you  don't  have  any 
goafs  other  than  marking  time  until  you 
die,  a  BBS  can  be  a  great  way  to  get  rid 
of  large  gobs  of  time. 

Prodigy  is  the  BBS  the  users  love  to 
hate.  It's  slow,  expensive,  your  stuff  is 
censored  by  dictatorial  morons,  you 
can  only  send  short  messages,  and  it 
sure  isn't  user-friendly.  Fax  communi- 
cations beats  it  all  hollow  for  my  mon- 
ey. 

On  the  positive  side,  I  found  some 
old  friends  the  re.  Alas,  I  found  the  need 
to  keep  messages  short.  There's  no 
way  to  discuss  ideas  intelligently  in  a 
few  paragraphs.  Using  Prodigy  is  more 
like  conducting  a  chess  game  by  mail. 

You  can  leave  messages  for  me  on 
Prodigy  at  JJMK68B.  .  or  fax  (603) 
525^4423 .  .  .or  by  mail  in  Hancock  NH 
03449.  I'll  get  em  all.  Please  don1t  (do 
not)  phone.  I  hate  the  telephone.  Also,  I 
travel,  so  don't  expect  quick  answers. 
For  instance,  in  January  I  was  in  town 
the  8th,  15th,  16th,  24th,  and  25th. 
With  1 6  current  publications  (aH  requir- 
ing lengthy  editorials},  two  new  ones 
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starling  that  month,  and  four  more  in 
the  works,  I  had  more  to  do  than  gel 
back  to  "How  are  you?"  BBS  mes- 
sages. 

How  am  I?  Don't  ask.  I  already  cov- 
ered thai  a  few  months  back  in  detail, 
I'm  fine,  thank  you.  Having  been  diet- 
ing lately,  I'm  even  less  tolerant  of  fools 
and  I  he  if  blather  about  no-code  than 
usual.  Mot  one  single  new  argument, 
pro  or  con,  has  surfaced  in  the  32  years 
I've  been  championing  a  no-code  li- 
cense. Phooey. 

Getting  back  to  BBSs,  I  prefer  to 
spend  my  lime  reading  (for  my  educa- 
tion), writing  (to  educate  others)  and 
gettmg  things  done  toward  my  goals  in 
the  music*  educational,  publishing  and 
ham  fields  All  work?  Nah.  I  do  get  out 
skiing,,  diving,  watch  some  TV,  catch  a 
Few  movies,  see  some  plays,  and  go  to 
some  concerts.  Not  bad  for  living  in  the 
mountains  of  New  Hampshire,  eh? 

Old-timers  have  fallowed  me  from 
the  73  start  in  October  1960  in  a  little 
two-room  office  over  a  Brooklyn  gro- 
cery store.  Even  older-timers  remind 
me  of  my  first  ham  magazine  back  in 
1951,  which  I  started  from  Cleveland, 
Ohio*  while  working  as  a  TV  director, 

I've  been  giving  advice  for  most  of 
these  40  years.  A  few  people  have  tak- 
en it  and  done  well  getting  into  the 
hundreds  of  millions  Some  have  kj* 
nored  it  and  tost.  .  .some  have  even 
tost  billions  ignoring  my  advice.  I  don't 
think  anyone  has  ever  lost  by  paying 
attention  to  my  predictions. 

Negative  Vibes 

Does  your  faith  in  amateur  radio 
have  the  vitality  to  face  unpleasant 
truths  about  your  hobby?  Or  do  you 
prefer  the  usual  whitewash,  every* 
thing-is-actually-peachy  approach  In 
your  reading? 

I  get  a  few  letters  grumbling  about 
my  gloom  and  doom  observations.  It 
seems  to  escape  these  negative-ori- 
ented folk  (of  whtch  we  have  a  seem- 
ingly endless  supply  in  amateur  radio} 
lhat  my  glooms  are  always  accompa- 
nied by  creative,  constructive  solutions 
to  our  problems.  I  believe  in  facing  our 
problems  and  solving  them.  That's  the 
only  way  they're  going  to  go  away  I'm 
solution<memed  How  about  you? 

On  a  recent  skiing  trip  to  northern 
Vermont  t  finally  had  enough  time  to 
myself  to  get  some  work  done  First,  I 
planned  a  complete  reorganization  of 
the  reporting  system  for  the  many 
projects  I've  goi  going. 

Then  I  caught  up  with  a  cubit  slack  of 
magazines  I'd  brought  along  I  like  to 
keep  up  with  technology.  I  never  know 
when  I'll  run  across  something  which  I 
can  use  So  I  read  Scientific  American, 
Omni,  Discover,  Fortune,  Success, 
Technology  Review,  Kappan,  inc., 
etc.,  marking  ideas  of  value  as  I  go. 

The  magazines  read,  I  turned  to  a 
slack  of  books.  I  always  Lake  along 
more  than  I  can  possibly  read.  The  fast 
lime  I  went  on  a  reading  binge  like  this 
was  a  year  ago  when  I  was  on  a  scuba 
diving  cruise  with  Chuck  KOil.  We 
dove  all  day  and  I  read  the  rest  of  the 
time.  This  time  !  skied  most  of  the  day 
and  read  the  rest  of  the  time. 


Now  there  you  got  being  negative 
again,  grousing  about  old  Wayne  wan* 
dering  off  about  this  and  that.  Yes,  I  do, 
it's  one  of  my  few  charms.  But  wait 'II 
you  find  out  what  I  lucked  into,  book- 
wise1  One  of  'em  explained  a  tot  to 
me  and  you  should  find  it  interest- 
ing, too. 

The  book  was  How  to  Work  the 
Competition  into  the  Ground  and  Have 
Fun  Doing  ltr"  by  John  Moiloy,  the 
chap  who  wrote  Dress  for  Success" 
and  "Live  for  Success/'  both  of  which  I 
enjoyed.  This  little  old  £10  paperback 
was  great!  Full  of  ideas. 

Bul  the  part  that  was  o!  the  most 
interest  to  me  had  to  do  with  creativity. 
I'm  always  interested  in  this  subject 
and  how  it  can  be  taught.  WelltJohn 
does  a  lot  of  consulting  and  one  of  his 
projects  was  to  try  and  find  out  how 
creative  people  differ  from  others.  And 
why. 

Being  an  almost  pathologically  cre- 
ative person . . ,  it's  more  of  a  curse 
than  a  gift . .  I  wanted  to  find  out  how 
this  happened  to  me.  John  interviewed 
a  bunch  of  outstandingly  creative  peo- 
ple, trying  to  find  out  what  they  had  in 
common.  His  findings  were  surpris- 
ing      and  discouraging 

I  found  them  discouraging  because  I 
was  hoping  creativity  might  be  more 
teachable  Entrepreneurs  need  ere* 
alivity  in  heaps  to  surmount  the  con- 
stant flow  of  serious  problems  they 
face.  America  needs  creativity  if  it's 
going  to  regain  its  lost  high  tech  indus- 
tries. We're  famous  for  inventing  new 
technologies  and  then  watching  the 
Japanese  develop  the  practical  appli- 
cations, running  creative  circles 
around  us. 

We  invented  tape  recording,  and 
they  smothered  us  in  innovative  tape 
recorders.  We  invented  digital  watch* 
es,  and  they  buried  us  in  innovative 
watches.  We1  re  desperately  hurting  for 
creativity  in  our  industrial  research 
labs. 

Look  at  how  we're  hurting  in  amateur 
radio  for  the  lack  of  creativity.  We 
should  be  years  ahead  of  where  we  are 
in  spread  spectrum  development,  in 
high  speed  digital  communica- 
tions .  including  not  only  words,  but 
graphics  and  music.  We've  deplorably 
let  our  hobby  and  our  country  down. 
We're  far  busier  fighting  over  that  an- 
tique communications  curiosity,  the 
Morse  code,  than  in  trying  to  move 
ahead  Morse  is  fun.  but  it's  about  as 
relevant  to  communications  today  as 
the  cat's  whisker  and  a  chunk  of  gale- 
na. It's  tor  people  who  are  holding  des- 
perately onto  the  past  because  ihey 
have  no  vision  of  the  future 

I  couldn't  help  but  take  another 
swipe  at  the  old-timers  who  have  dedi- 
cated their  lives  to  trying  to  bury  ama- 
teur radio,     along  with  themseives. 

Now,  back  to  what  John  found  out 
about  creativity;  WeVe  talking  creativi- 
ty in  business  and  engineering,  not 
artists  and  poets.  First,  he  found  that 
creative  people  tended  to  be  highly  in- 
telligent. Second,  they  were  hard  and 
effective  workers.  John  says,  "In  fact 
many  work  all  the  time.  They  never  turn 
oft.  They  take  their  work  with  them 


wherever  they  go."  Hmmm,  that 
sounds  familiar!  Hey,  that's  me,  with 
my  laptop  computer  in  the  back  seal  of 
my  van. 

"They  create  by  bringing  order  to 
seeming  disorder.  They're  always 
thinking,  rethinking,  reviewing,  and  re- 
ordering." it's  the  old  5%  inspiration 
and  95%  perspiration  formula  es- 
poused by  Edison. 

The  third  characteristic  of  creative 
people  is  a  positive  attitude.  Oh,  they 
are  as  aware  of  the  problems  as  any- 
one, but  they're  optimistic  about  them 
When  I  get  a  fetter  from  a  reader  saying 
he  doesn't  always  agree  with  my  edito- 
rials J  know  he's  not  a  creative  person. 
A  creative  person  reads  my  editorials 
and  comes  up  with  even  better  solu- 
tion s  to  proble m s .  H e  just  doesn '1  Chink 
in  negative  terms. 

When  I  get  a  really  negative  letter  I 
feel  sorry  for  the  writer,  I  know  he's  that 
way  about  everything  and  with  every- 
one.  He  isn't  selecting  me  to  dump  onh 
I'm  just  one  more.  What  a  horrible  per- 
son  to  have  to  work  or  live  with! 

McKay  found  that  creative  people 
were  loners  as  children.  They  tend  to 
march  to  their  own  drum  and  to  heck 
with  conformity.  "Pragmatic  noncon- 
formists/' Moiloy  calls  em  Most  still 
dress  the  way  they  want  and  don't  care 
what  others  think.  As  kids  they  didn't 
have  many  friends      d  idn't  need  'em 

J  tned  smoking  and  didn't  like  it.  so  I 
never  smoked.  I  tried  drinking  while  t 
was  in  the  Navy,  When  I  noticed  that 
alcohol  made  me  stupid.  I  stooped.  1 
tried  pot  and  LSD  a  couple  times. 
Nope*  not  for  me.  I  tested  those  drugs 
and  decided  conformity  wasn't  worth  it 
tome. 

Creative  people  love  solving  prob- 
lems Maybe  that's  why  I  can't  pass  up 
a  crossword  puzzle  or  a  cryptogram. 
And  I  truly  enjoy  helping  people  sofve 
problems.  That's  why  I  read  over  a 
hundred  magazines  a  month  and 
books  by  the  dozen  I  get  ideas  from 
them  which  eventually  click  into  place 
to  help  solve  a  problem.  I  enjoy  mentor- 
ing college  students. 

Well,  hooray  for  me.  Yeah,  I  sup- 
pose. But  understanding  that  negative* 
ness  prevents  people  from  being  cre- 
ative is  worth  understanding 
particutarly  if  you  are  an  employer 
or  if  you're  looking  for  breakthroughs  in 
amateur  radio.  Employers  need  cre- 
ative problem  solvers,  not  negative 
thinkers.  And  they  get  hard  workers  as 
a  bonus. 

With  the  future  obviously  going  elec- 
tronic, we  need  all  of  the  creative  peo- 
ple we  can  find.  And  we  need  to  attract 
"em  to  amateur  radio,  where  they'll  be 
able  to  help  both  us  and  our  country.  If 
we  let  the  Morse  coders  keep  us  in  the 
1930s,  we're  signing  a  death  warrant 
for  the  hobby .  .  and  we  could  be  help- 
ing to  consign  our  country  to  second 
place.  .   or  even  third,  behind  Europe. 

Yes.  t  know  all  about  the  new  no- 
code  Tech  thing.  I  also  hear  the  old- 
timers'  necks  creaking  as  they  warn  of 
dire  consequences.  Meanwhile,  the 
ham  industry— in  a  burst  of  euphoria- 
is  again  expecting  the  money  tree  to 
start  growing,  tike  when  we  got  Novice 


Enhancement.  Remember  that  beau!9 
Being  pragmatic,  I  warned  that  all 
we'd  done  is  remove  a  small  road- 
block. We  st in  hadn't  put  up  any  road 
signs.  The  no-code  deal  is  another 
block  gone  We  still  have  lo  go  out  and 
advertise  or  the  kids  aren't  going  to 
even  know  our  road  exists.  Has  the 
industry  learned  yet?  Are  you  kidding? 
I'll  be  reading  every  ham  club 
newsletter  I  can  get  lo  see  if  one  ham 
dub  anywhere  has  come  up  with  a  pos- 
itive program  to  promote  the  hobby  lo 
kids  and  gel  the  parade  started. 

If  I  Asked  You... 

Suppose  we're  having  a  contact  and 
I  asked  you  to  tell  me  about  a  time 
when  you  really  had  a  lot  of  fun  with 
amateur  radio.  What  would  you  tell 
me?  A  question  like  that  could  keep  me 
going  for  days.  How  aboul  you?  I  don't 
suppose  there's  any  chance  you'd 
take  a  few  minutes  and  write (  since  I 
haven't  fun  into  you  on  the  air  recent- 
ly? 

Ham  radio  has  provided  me  with  a 
couple  lifetimes  of  fun.  That's  one  of 
the  main  reasons  I  got  snookered  into 
publishing  73,  ft's  got  something  to  do 
with  wanting  to  share  the  things  I've 
enjoyed  with  as  many  people  as  possi- 
ble, in  my  CD  Review  magazine  I'm 
having  fun  introducing  the  readers  to 
music  they  might  otherwise  have 
missed. 

When  I  got  out  of  the  Navy  after 
World  Misunderstanding  II.  it  didn't 
take  me  long  to  build  an  alt-band 
{813  s)  kilowatt  rig.  Then  I  lucked  into  a 
beaut  of  a  75  m  kilowatt  rig  (203Zs),  I 
had  two  complete  kW  stations,  one 
with  an  SX-28  Hal  lie  rafters  receiver, 
the  other  with  a  National  100A. 

I  had  my  ham  shack  set  up  in  the 
basement  of  my  fraternity  house  at  col- 
lege, with  antennas  all  over  the  place. 
The  fun  was  to  get  into  a  round  table  on 
75m  and  then  go  down  to  20m  and 
make  a  OX  contact  and  rebroadcast 
his  signal  on  75m  to  the  round  table.  In 
this  way  we  were  able  to  work  African, 
European  and  Asian  DX  stations  into 
our  round  table.  The  net  could  hear  the 
DX  chap  through  my  75m  rig  and  he 
could  hear  the  net  through  my  20m  rig. 
That  was  a  ball! 

YesT  of  course  I  got  a  pink  ticket  from 
an  FCC  monitoring  station.  I  just  sent 
'em  a  copy  of  the  letter  I'd  gotten  from 
the  FCC  \f\  Washington  saying  this 
kind  of  operation  was  legal.  Didn't  hear 
any  more 

So  tell  me  about  some  of  the  exciting 
things  you've  done.  If  you  get  me  excit* 
ed  too,  I  might  share  your  story  with  the 
73  readers  or  in  a  publication  to 
help  get  Novices  more  involved  with 
the  hobby.  Remember,  when  you're  a 
si  lent  key ,  about  all  thai  will  I  i  ve  on  a  ft  e  r 
you  is  what  you  get  published. 

And  it's  really  fun  when  your  friends 
read  your  stories  and  feel  they  know 
someone  famous.  Or  when  someone 
you  contact  on  the  air  has  read  your 
stories  and  recognizes  your  calL 

I  can  handle  anything  I  can  read, 
from  old  notebook  paper  to  a  computer 
printout,  but  of  course  it's  easiest  for 
me  if  you  include  a  floppy  disk. 
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AM  SATS 


Andy  MacAIlrstBt  WA5ZIB 
1471 '4  Knigft  tsway  Dnve 
Houston  TX  77063 


STS-35: 

Mission  Accomplished! 

It's  been  over  seven  years  since  the 
first  ham-in-space  activity  by  Owen 
Garrioll  W5LFL  from  the  space  shuttle 
Columbia,  Since  then,  others  have 
gone  into  orbit  with  amateur  radio  gear. 
Callsigns  like  WHORE.  DP0SL  and 
U2MIR  have  been  heard  from  orbit. 
Now  WA4SIR  joins  the  ranks  of  the 
hanvin-space  fraternity,  His  efforts 
from  STS-35  were  quite  popular  and 
very  successful. 

Columbia  blasted  skyward  on  De- 
cember 2,  1990.  in  a  spectacular 
nighttime  launch  carrying  the  Asiro-1 
telescope  mission  and  flen  Parise 
WA4SIR  witrt  his  ham  radio  gear. 

The  Si 50  million  Astro  STS-35  mis- 
sion carried  four  advanced  imaging 
systems.  The  broadband  X-ray  tele- 
scope, designed  to  be  pointed  by 
ground  controllers,  worked  well  It  suc- 
ceeded in  sensing  much  cosmic  phe- 
nomena not  visible  from  the  Earth's 
surface  due  to  the  absorbing  charac- 
ter islics  of  the  atmosphere. 

The  other  three  telescopes,  aimed  at 
thetr  targets  by  computers  in  the  shut- 
tle, were  designed  1o  receive  ultra  viol  el 
radtation.  On  the  first  day  of  the  mis- 
sion, one  of  the  telescope-steering 
computers  failed.  Four  days  later,  the 
second  one  went  down  The  systems 
were  located  tn  the  shuttle  rear-deck 
area.  Ground  crews  and  the  flight  team 
found  the  situation  difficult,  but  not  in- 
surmountable, as  controllers  on  Earth 
radioed  target  coordinates  verbally  to 
the  astronauts,  who  used  joy  slicks  and 
TV  cameras  to  aim  the  telescopes 
manually. 

SAHEX-II  Successful 

The  Shuttle  Amateur  Radio  Experi- 
ment went  much  smoother  than  the 
telescope  operations,  but  not  without  a 
few  problems.  On  the  positive  side. 
238  stations  around  the  world  man- 
aged to  make  complete  two-way  pack- 
et contacts  with  the  WA4SIR  ROBOT 
terminal  node  controller  (TNC).  Sig- 
nals from  the  shuttle  could  be  heard  on 
146.55  MHz  FM.  The  corresponding 
uplink  was  144.95  MHz,  Note  Table  1 
for  a  comprehensive  list  of  those 
logged  as  complete  contacts. 

A  tew  stations  even  had  two-way 
voice  contacts  wilh  the  shuttle.  Several 
hundred  more  packet  stations  were 
heard  by  the  SAREX-II  system  and  re- 
ceived unique  QSO  serial  numbers. 
However,  they  weren't  able  to  com- 
plete a  verified  two-way  exchange- 
Thousands  of  stations  attempted  to 
contact  Ron  without  success,  but  it  was 
educational  and  even  entertaining  just 
listening  to  the  voice  activity  or  watch- 
ing the  packets  Hash  past  as  Columbia 
flew  overhead.  Table  2  is  a  sample  of  a 
SAREX-lt  bulletin  sent  on  the  second 
day  of  the  mission,  plus  some  other  bits 
and  pieces  of  packets  received  as  the 
shuttle  sped  around  the  world. 

Not  ail  of  the  shuttle  activity  used  the 
published  145.55  MHz  downlink  fre- 
quency. Conversations  could  be  heard 
on  nearby  frequencies  during  many 
evening  passes  when  the  shuttle  was 
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within  range  of  the  Johnson  Space 
Center  in  Houston,  Texas,  or  the  God- 
dard  Space  Center  in  Green  belt,  Mary- 
land. Several  phone  patches  were 
made  for  the  astronauts  with  their 
families. 

Although  many  hams  were  probably 
listening  in(  interference  was  rare  and 
the  conversations,  at  least  from  the 
shuttle  side,  could  be  monitored  on 
small  home  systems  or  even  HTs. 

If  you  are  on  the  gold-star  QSL  list  in 
Table  1 .  or  if  you  made  it  to  the  silver- 
slar  QRZ  list  (published  by  AMSATJ. 
send  your  QSL  to  the  ARRL  225  Mam 
Street.  Newington  CT  06111,  Atten* 
lion.  Education  Activities  Department 
A  silver-star  contact  means  that  the 
robot  heard  your  call  out  could  not 
complete  a  two-way  acknowledgment, 
QSLs  are  also  available  for  SWL  re- 
ports. Those  few  stations  that  had  the 
pleasure  of  a  two-way  voice  QSO  will 
be  eligible  for  the  top-grade  QSL  reply. 

An  Important  part  of  Ron's  activity 
from  orbit  involved  schools  around 
the  U.S.  Although  the  shuttle  was  not 
in  view  over  the  U.S.  during  school 
hours,  methods  were  devised  to  con- 
nect Ron  to  a  phone  network  via  hams 
In  areas  of  the  world  that  had  direct  2 
meter  access  to  the  shuttle.  Stations  in 
Australia,  including  VK2AS.  VK5AGR. 
and  VK61U,  provided  access  during 
passes  over  their  cover  age  areas  while 
PY2BJQ  did  the  same  from  his  location 
in  Brazil. 

Questions  were  up  linked  lo  Ron  via 
this  system,  Ron  would  answer  the 
questions,  many  times  adding  com- 
mentary about  the  view  from  above, 
and  giving  updates  on  the  Astro- 1  ex- 
periments, While  only  a  few  schools 
were  involved  with  direct  communica- 
tions with  the  shuttle,  many  others 
were  online,  listening.  AMSAT  and 
ARAL  representatives  were  pleased 
with  the  results,  considering  the  com- 
plexity of  the  arrangement. 


Lessons  Learned 

There  were  many  comments  from 
the  Monday-morning- quarterback 
point  of  view  about  the  STS-35  SAREX- 
II  operation.  The  ham -in- space  activity 
was  extremely  successful  Not  alt 
hams  made  contact  with  the  shuttle, 
but  everyone  who  tried,  should  at  least 
have  heard  Ron  or  the  robot  Much  of 
the  difficulty  in  working  the  shuttle  was 
caused  by  vehicle  attitude,  operator 
schedule,  interference,  and  system 
limitations. 

During  the  flight  of  STS>3S,  the  shut- 
tle had  to  align  itself  for  telescope  ob- 
servations. Since  the  2  meter  antenna 
was  located  In  either  the  pilot's  or  com- 
mander's window,  much  of  the  time  it 
was  aimed  away  from  the  earth,  or,  due 
to  its  directivity,  it  was  aimed  at  only  a 
portion  of  its  potential  coverage  area. 
Because  of  the  vehicle's  orientation, 
not  even  an  antenna  in  the  cargo  bay 
would  have  cured  the  proof  em  on  this 
flight,  but  it  could  help  considerably  on 
future  missions. 

Because  of  phone  patches  and  pri- 
vate conversations,  the  packet  system 
was  not  active  on  many  passes  over 
the  U.S.  If  a  second  radio  operating  on 
70cm  could  be  employed  for  private 
voice  activity,  the  packet  system  could 
be  operated  full-time  on  2  meters.  But 


the  amateur  radio  experiment  isn't  a 
paying  customer,  and  it's  difficult  to 
justify  the  inclusion  of  more  ham  equip* 
ment  just  to  simplify  packet  connects 
to  an  orbiting  robot  system. 

Congestion  QRM 

For  hams  in  remote  locations  around 
the  world,  it  was  relatively  easy  to  make 
a  complete  packet  contact  with  the 
shuttle.  In  the  U.S.,  the  situation  was 
quite  different.  With  as  many  as  a  few 
thousand  stations  all  sending  packets 
on  the  primary  uplink  frequency  of 
144.95  MHz,  it  Is  likely  the  SAREX  re- 
ceiver was  in  a  state  of  constant  over- 
load. The  €0  stations  in  the  continental 
US  that  actually  completed  a  full  two- 
way  contacl  with  the  robot  were  either 
running  a  let  of  power  at  just  the  right 
time,  or  were  incredibly  lucky,  or  both. 
Also,  many  uninformed  hams  could  be 
heard  calling  before  the  shuttle  was 
above  the  horizon,  after  it  was  long 
gone  or  even  on  the  wrong  frequency. 

Fortunately,  the  shuttle  activity  on 
144.95  MHz  caused  little  disruption  of 
the  OX  packet  cluster  using  that  fre- 
quency for  terrestrial  DX  information 
forwarding.  If  the  shuttle  activity  had 
occurred  during  a  DX  contest  week- 
end,  there  could  have  been  significant 


disruption  of  packet  clusters. 

Since  Owen  Garnotts  flight,  con- 
gestion on  2  meters  has  increased. 
Ham-in-spaee  SAREX  operation  has 
been  infrequent  and  of  short  duration, 
but  it  will  require  more  coordination 
when  ham  activity  from  a  U.S.  space 
station  becomes  a  reality. 

The  robot  could  only  support  nine 
simultaneous  connects  in  progress  at 
any  time.  During  a  lypical  successful 
robot  O SO,  an  Earthbound  station  sent 
a  connect  request  skyward.  The  robot 
received  it  and  sent  an  acknowl* 
edgment  with  QSO  serial  number 
establishing  the  complete  connect.  The 
Earth  station  then  sent  an  ACK  back  to 
the  robot  which,  upon  receipt,  logged 
the  Earth  station  s  call  in  the  QSL  list 
and  initiated  a  disconnect  packet, 

Unfortunately,  due  to  heavy  crowd- 
ing on  the  uplink,  many  stations  could 
not  get  their  ACK  back  to  the  shuttle 
after  the  connection  had  been  estab- 
lished. The  robot  continued  to  hold 
their  callsigns  until  the  connection 
timed  out,  thus  making  it  impossible  for 
others,  beyond  the  nine  connected  sta- 
tions, to  get  in  Only  13  percent  of 
those  stations  who  managed  to  initiate 
contact  with  the  robot  completed  the 
two-way  exchange. 
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Table  2.  Sample  of  Packets  Received  from  S  AREX-II,  STS-35 

WA4SlR>GST  The  SAREX  Hoboi  is  s  SPLIT  FREQUENCY  operahon  and  is  NOT  receiv- 
ing on  Ihts  frequency.  WA4SIR  is  lisiening  for  connect  requests  on  one  of  Ihe  following 
frequencies:  144,&5(pr<mary)>i44,91.  or  T  44 .97  MHz. 
We  are  now  in  our  first  day  of  opera  I  tons 
WA4S(R>QST:with  most  things  going  well. 

The  instrument  Pointing  System  has  delayed  experiment  operations  ai  this  point  but  we  are 
working  on  \\   Have  fun  working  the  robot  and  stay  tuned  tor  more  information! 
73s  Ron.  WA4SIRWA4SIR  >  NK6K tf  1 7-is  your  SAREX  QSO  number. 
Thanks  for  the  connect  from  the  Space  Shu nie  Columbia 

WA4SJR  >  N5LCO:#273-is  your  SAREX  QSO  number. 
Thanks  lor  the  connect  from  the  Space  Shuttle  Columbia 

WA4$iA  >OR2#1202-KE7NR  WA6AZP  N6UEA  N6NJI  N6DGK  WAOQII  N6PSU  N6RW 

N6WJP  WSGLLO  VK4AOR  VK4BKW  VK4ZGF  VK2AAS  VK2KJU  VK4BCK  VK2AS  VK2 PA 

VK2DFY  VK3FRS  VK2BXQ  VKSOR  VK5ZFM  WA4SIR  VK1ZZT  VK3YJM  VK5AVQ  VKSQX 

VKSPO  VK6DM  VK6PH  VK6CC  VK6UU  VK6ABY  VK6YBQ  WA4SIB  >  SAREX:Connect  to 

WA4SIR  for  a  SAREX  Robot  QSO  with  the  Space  Shuttle  Columbia. 

WA4SIR  >  N51TU  *  1 30f>is  your  SAREX  QSO  number 

Thanks  for  the  connect  from  the  Space  Shuttle  Columbia 

WA4SJR>QSL  NW7N/1293  KI6QE/1288  WB6W/12H2  NH8UY/1280  KP4EKG/ 

1260WP4^ia62XE3RY/12S6WB5NLY/l25iN6DGK/l246VK4ZGF/1229VK3YJW1220 

VK5AVQ/1219VK50X/12iaVK§CC/1213VK6PH/t214 


QUEMENT  ELECTRONICS 


ICOM 


•  MFJ  •CUSHCRAFT  •  BUTTERNUT  «PALOMAR 

KANTRONICS  •  GORDEN  WEST  •  AMIDON  -ALPHA  DELTA 
VAN  GORDON  •  KLM  -TELEX/HYGAIN  *  RF  CONCEPTS 


YAESU  FT-747GX 

•HF  All  Mode  Mobile/Base 
Catl  For  NEW  LOW  PRICE! 


What's  Next? 

The  Soviet  space  station  MtR  fias 
been  active  or*  145.55  MHz  FM  sim- 
plex for  quite  some  lime.  Musa  U2MIR 
(UV3AM  at  home  in  Moscow)  has  been 
heard  many  times  between  1200  and 
1300  L/TC.  Mission  Commander  Victor 
U9MIR  may  also  be  on  the  air  as  time 
permits, 

QSLs  for  current  MSB  contacts 
should  be  sent  to:  UA6HZ.  Vaiery 
Agabekov,  Box  1 .  375600  Yessentuki. 
USSR. 

Packet  operation  may  begin  this 
spring  when  the  equipment  can  be 
sent  up  on  a  Soviet  Progress  launcher. 
The  packet  radio  experiment  acronym 
is  AREMIR,  for  Austrian  Amateur  Ra- 
dio Experiment  on  MIR,  and  consists  of 
a  TNC-2  and  2  meter  HT  built  into  a 
"black  box1'  with  connectors  for  the 
antenna  and  a  laptop  computer. 
Launch  is  anticipated  in  mtd-March  af- 
ter some  slips  due  to  delays  in  final 
AREMIR  checkout. 

For  the  first  few  months  AREM IR  will 
operate  in  the  beacon  mode.  Later,  a 
laptop  will  be  sent  to  MIR  so  the  cosmo- 
nauts can  enter  messages.  There  is 


currently  some  concern  about  whether 
the  raplop  wi?i  survive  environ  menial 
testing,  ft  may  not  arrive  at  MIR  until 
September  or  October,  when  the  Aus- 
trian cosmonaut  is  scheduled  to  go  to 
the  space  station. 

STS-37  is  currently  scheduled  to 
take  off  in  early  April.  ALL  of  the  astro- 
nauts are  licensed  hams!  They  in- 
clude; Ken  Cameron  KB5AWPT  Jay 
Apt  N5QWL.  Linda  Godwin  N5RAX. 
Steve  Nagel  N5RAW,  and  Jerry  Ross 
{waiting  for  a  new  call  sign). 

The  system  they  will  take  to  orbit  is 
comprised  of  a  2  meter  HT,  a  spare 
battery,  an  interface  module,  a  SAREX 
headset  assembly,  an  equipment  as- 
sembly cabinet,  a  TV  camera  with 
monitor,  a  laptop  computer,  and  the 
window-mounted  antenna.  The  equip- 
ment cabinet  houses  power  supplies,  a 
slow -scan  TV  unit,  a  fast-scan  TV  unit, 
a  packet  TNC ,  and  the  right  connectors 
for  hooking  everything  up. 

While  voice  operation  requires  oper- 
ator attendance,  the  other  modes  can 
be  run  either  with  or  without  someone 
at  the  controls.  This  promises  to  be  an 
exciting  mission-  Check  the  AMSAT 
nets  and  bulletins  for  updates, 


ICOM 
IC3SAT 

•220  Mhz 

Transceiver 
with  FREE 
BP82 


SOUTH  BAYS  LARGEST  AMATEUR  DEPARTMENT 
Serving  The  Area  For  57  Years! 

Ham  Magazmes  •  Technical  Books  •  Test  Materials  &  Info 


VIBROPLEX 
AEA   •   ARRL 


NYE     VIKING     •     AMECO 
BENCHER   •  CENTURIAN  • 


•ALINCO 
HUSTLER 


iiHi    IfittH    BHr 


Shop  Mon-Sat  9  AM-6PM 
(408)  998-5900  •  Closed  Sunday 


1000  S.  Bascom  •  San  Jose,  CA  95128 


CIRCLE  132  ON  READER  SERVICE  CARD 


Roiors,  Pans  and  Repair  Service 

Reconditioning  Large  or  Small 

American  Made  Rotors 

Repairs-$20  OCT 

Rebuilds440.00* 

All  pans  m  siock  lor  immediate  delivery 

New  umis  for  safe  Trade-ins  welcome 

UiA.  I  *o. 

7368  S.fL  105  Pembervillt.  OH  43450 

Ca  If  N  e  D J  B  at  (4 1 9)  35  2  4465         1 0 ai#-  Sm» 

ABOR  ONL  YPAftTS &  SHIPPING  ADDITIONAL 

CIRCLE  1 16  ON  READER  SERVICE  CARD 


NO  TUNERS! 

NORADIALS! 

NO  RESISTORS! 

NO  COM  PROMISE! 

?OUR  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE. 

'£«  rvvisw  in  Del.  73, 19W      'Sept.  73,  1965      Mir  eh  73,  1966 

CO.  Dk.  19M 

B1LAL  COMPANY 

137  Manchester  Drive 

Florissant.  Colorado  S0816 

(719)687-0650 


SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  US, 
Russian,  and  Japanese  environmental 
satellites  see.  Learn  data  acquisition  and 
computer  imaging.  Make  money  selling 
acquired  data.  Makes  terrific  science 
project.  We  manufacture  and  sen  all  the 
equipment  you  need. 

In  business  since  1956. 
For  complete  details  dial  our  electronic 
bulletin  board  anytime. 

300-2400  modem,  8  bits,  1  stop, 

no  parity:  (71 8)  740-3911. 
Voice  8  AM-1 PM:  (71 8)  468-2720. 

Vanguard  Labs,  HolHs,  NY 


CIRCLE  79  ON  READER  SERVICE  CARD 


CIRCLE  4  2  ON  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

JerroJcT.  Oak,  Scientific  Atlantic.  Zenith,  & 
many  others.  "New'  MTS  stereo  add-on: 
mute  &  volume,  (deal  for  400  &  450  owners 


j 


1-800-826-7623 

B&BINC  ■ 

4030  Beau-D-Rue  Drive,  Eagan  MN  55122 


QUICK,  EASY,  &    COMPACT 

Flash  cards  'NOVICE  thru  EXTRA"  theory. Key  words 
underlined.  Over  HHH)  sets  in  use!  For  beginner,  QMS. 
XYLs  &  kids. 


novice 
technician 

GENERAL 
WW  Mi  III 
EJTTRA 


SI  1.95 
$10.95 
S  9.95 
51595 
£14.45 
1  — $  2_5fl 
2erFinw  -S  3.50 
CLU&  DISCOUNTS 


Order  Tod< 
from 


>yl 


VfS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURG.  MS  39402 


CIRCLE  104  ON  READER  SERVICE  CARD 


CIRCLE  21  ON  READER  SERVICE  CARD 


Sell  your  product  in  73  Magazine 
Call  Dan  Harper  &  Louise  O'Sullivan 

today  800-225-5083 


QSO  more  tar  greater  $s&nce 

hqher  gain  and  less  interference 

win  AM  Baidmasfcr  toads  Caior 

write  today  tor  free  birjcrwe  on  the 

www  famous  UHF  Vr*.T*Z3  4.and6etenientqiarJ5-AI-ttiergtiSS 

eor»5trudioo*flugged  *n$pneering-AH  weaffieHtighlY  ffifecbonaJ 

■ExceJenf  f « -Packet  powerhouse  *Teci*tree  assembly  »1  year  repttce- 

ment  vrananty«VlSA  or  Mastercard  weicorne^ustcirn  orders  Atatoanq 

Arna*tt*  B«*i»*i*3l64  Cahaba  He^  35243 


CIRCLt  253  ON  READER  SERVICE  CARD 
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Ne 


Number  17 on  your  Feedback  card 


W PRODUCTS 


PRODUCT  OF  THE  MONTH 

TRIPP  LITE— PR-Series  DC  Power  Supplies 

Tripp  Lite's  new  PR-Series  DC  power  supplies  are  housed  in  a 
handsome  dark  metal  cabinet  that  blends  in  with  modern  ama- 
teur radio  and  communications  equipment,  giving  an  integrated, 
professional  appearance  to  any  radio  or  electronics  installation, 
Ideal  for  powering  practically  all  types  of  12  VDC  equipment,  the 
PR-Series  combines  good  looks  with  exceptional  performance 
for  base  or  mobile  radios,  test  equipment,  and  other  electronic 
gear.  Continuous-duty  performance  stands  up  to  extended  peri- 
ods of  reliable  operation.  These  power  supplies  provide  excellent 
IC  voltage  regulation,  automatic  overcurrent  protection  and  full 
line-isolation. 

The  PR-Series  DC  Power  Supplies  are  available  in  3  to  60  amp 
sizes,  with  suggested  retail  prices  starting  at  $38.50.  For  more 
information,  contact  Tripp  Lite,  500  N,  Orieans,  Chicago  IL 
60610-418$.  Telephone:  (312)  329-1777;  FAX  (312)  644-6505, 
Or  Circle  Reader  Service  No.  201 . 


TIARE  PUBLICATIONS 

Tiare  Publications  has  released 
a  new  Great  Radio  Reads  cata- 
log, #5,  Now  Bxpanded  to  20 
pages,  this  catalog  features  near- 
ly 30  Tiare  books  and  products, 
as  well  as  over  50  books  and 
products  from  other  publishers 


and  manufacturers. 

This  new  5th  edition  of  Great 
Radio  Reads  is  available  for  $1 
from  Tiare  Publications,  P.O.  Box 
493,  Lake  Geneva  Wf  53147; 
(414)  248-4845.  It  is  also  en- 
closed free  with  all  orders.  Or  cir- 
cle Reader  Service  No.  208. 


IOC  COMMUNICATIONS 

The  WBA1500  from  IDG  Com- 
munications is  a  wideband  mast- 
mounted  RF  preamplifier  de- 
signed for  use  with  wideband 
receivers,  scanners,  or  even  TVs 
and  stereos,  to  improve  perform* 
ance  and  make  up  for  long  anten- 
na cable  runs.  The  WBA1500  cov- 
ers 2  MHz  through  1.5  GHz.  A 


bench-type  version,  WBA1500B, 
is  also  available  for  frequency 
counters,  oscilloscopes,  spec- 
trum analyzers,  and  related  test 
equipment.  The  WBA15Q0  sys- 
tem comes  complete  with  amplifi- 
er module,  DC  supply  module,  AC 
adapter,  and  BNC  connectors 
(*'F*  type  jacks  are  also  avail- 
able). The  WBA1 500  sells  for  $78, 
and  the  bench-top  modef  for  $57, 
postpaid.  Contact  IDC  Communi- 
cations. 2745  Winnetka  Ave  N., 
Suite  205A,  New  Hope  MN  55427; 
(612)  883-7456.  Or  circle  Reader 
Service  No.  205. 


ELECTRON  PROCESSING 

Electron  Processing  is  now  of- 
fering a  pair  of  high-quality  keying 
devices.  The  Green  Lake  paddle 
and  key  are  individually  hand- 
crafted by  a  master  machinist  and 
designed  to  withstand  rigors  and 
abuse  that  would  destroy  many 
other  paddles  They  are  made  of 


solid  brass  on  a  polished  brass 
base  (bakeiite  on  the  straight  key), 
and  they  come  with  either  hand- 
rubbed  wood  handles  or  polished 
aluminum  handles.  The  Green 
Lake  products  are  priced  at  $90 
for  the  keyer  paddle  with  wood 
handles,  $100  with  aluminum; 
$70  for  the  straight  key  with  wood 
handle,  $75  with  aluminum.  The  S 
&  H  charge  is  $5.  Electron  Pro* 
cessing  is  also  offering  a  new 
shortwave  wire  antenna,  the  Mul- 
tiwire-4.  For  more  information 
contact  Electron  Processing,  tnc*t 
P.O.  Box  68,  Cedar  Ml  49621; 
(616)  228-7020.  Or  circle  Reader 
Service  No.  204, 


AZIMUTH  COMMUNICATIONS 

The  new  WeatherStar  Master 
Weather  Station  ALT6  will  help 
you  monitor  weather  conditions 
with  functions  that  give  you  baro- 
metric pressure  (in,  or  mm),  alti- 
tude, wind  speed  (MPH/KPH), 
wind  gust  record,  wind  direction  (2 
&  10  degree  increments),  daily 
and  yearly  rain  (0.1 '  increments), 
an  optional  self-emptying  rain 


gauge,  inside  temperature  (with 
alarm),  outside  temperature  (with 
alarm  and  mm/max  temperature 
record),  wind  chill  factor,  time  of 
day  (12/24  hour  with  alarm),  and 
programmable  scanning  of  func- 
tions, The  ALT6  lets  you  set  an 
alarm  to  warn  of  excessive  wind 
gusts  around  your  antennas  and 
QThL 

The  WeatherStar  Master  ALT6 
is  priced  at  $300,  plus  $7,50  for 
shipping.  The  optional  self-emp- 
tying rain  gauge  (RG3)  is  $50. 
Contact  Azimuth  Communica- 
tions Corp.,  3812  Aita  Vista  Ave., 
Santa  Rosa  CA  95409;  (707)  577- 
8007,  FAX  (707)  573-1482.  Or 
circle  Reader  Service  No.  206. 


DELTA  RESEARCH 

DELTACOMM  Version  1.04 
from  Delta  Research  is  a  state-of- 
the-art  communication  manager 
for  the  ICOM  IC-R7000,  Unlike 
similar  products  on  the  market 
that  merely  control  the  receiver, 
DELTACOMM  1.04  includes  a 
custom  MS-DOS  interface  for 
control,  plus  a  comprehensive  set 
ol  software  communication  tools 
to  analyze,  log  and  generate  re- 
ports from  the  data.  The  spectrum 
log  function  can  sweep  a  frequen- 
cy spectrum  at  approximately 
1300  channels/minute,  generate 
a  histogram,  and  log  frequency/ 
activity  to  the  disk. 

DELTACOMM  1.04  is  priced  at 
$300  (including  external  interface 
and  components  for  cabling),  plus 
$4  S  &  H.  Contact  Delta  Research, 
P.O.  Box  13677,  Wauwatosa  Wt 
53213;  (414)  353-4567.  Or  circle 
Reader  Service  No.  203* 


RUTLAND  ARRAYS 

Rutland  Arrays  has  announced 
a  new  antenna.  Model  RA7-50. 
Model  RA7-50  is  a  /-element, 
267"  long,  50  MHz  yagi  antenna. 
It  has  a  measured  gain  of  10.5 
dB  over  a  dipole,  and  matches 
the  performance  of  other  anten- 
nas measuring  as  much  as  7' 
longer.  The  sidelobes  have  been 
lowered  to  22  dB  below  the  main 
lobe,  and  the  F/B  ratio  is  30  dB  at 
50.2  MHz.  The  design  features 
stainless  steel  element  hardware, 
extruded  aluminum  element 
mounts,  a  T*match  driven  element 
with  silver-plated,  Te(lonT,,-insulat- 
ed  phasing  line,  and  90+  MPH 
wind  survival.  A  waterproof  N-type 
coax  connector  is  standard.  For  the 
price  and  more  information,  con- 
tact Rutland  Arrays,  1 703  Warren 
SLf  New  Cumberland  PA  17070; 
(717)  774-5298  (7-10 p.m.  EST). 
Or  circle  Reader  Service  No.  207. 


SPECTRUM  INTERNATIONAL 

Spectrum  International  is  now 
importing  and  distributing  a  com- 
plete weather  satellite  receiving 
system,  including  a  PC  controller, 
from  Time  Step  Electronics  of 
Great  Britain.  Instead  of  using  a 


downcon verier  from  1691  to  137 
MHzt  then  feeding  the  signal  into 
a  137  MHz  receiver,  the  new  1691 
MHz  design  uses  a  dedicated 
1691  MHz  receiver  The  compan- 
ion low  noise  GaAsFET  preampli- 
fier has  increased  gain  and  better 


filtering  than  earlier  models.  The 
new  system  also  has  a  companion 
decoder  board  (IBM -PC  compat- 
ible, short-slot  " half-card")  and 
software. 

The  1691  MHz  preamplifier  is 
$1 75,  the  receiver  is  $450,  and  the 


decoder  board  with  software  is 
$300.  For  more  information,  con- 
tact Spectrum  International.  P.O. 
Box  1084,  Concord  MA  01742; 
(508)  263-2145.  Or  circle  Reader 
Service  No,  202. 
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G5RV  All-Band  QuicKits 


TM 


♦ 


cwated  bvA  n  tt  naas  Wfs  I 


Box  50062.  Pt--<v<>.  UT  f^UVjS 


Fast  &  ETi*t  to  Eta  fid 
"  FaiJ-Saft  vi*ujl  inslruvho-nt 

■  Nfl  rrtettUftftg  or  curing 

*  Everything  induJfJ 

*  FiiB*h  irtiPdfts  inminia**!- 

Quail  ft  Components 

■  FifdtoEJ*T#d  Si tvtr  Ftttingt 

*  JvJnLprwrf  Qutef^tfwit* 
-  Fully  iiaautaltd,  »n  '<ikd. 

po-coirode,  kmv  noiis*  &-jj;b 
Tun<  All  Bandi  lutl  WARC 
*i  u  1 1 J  y  atir  own  from  scrirc  b .  0:  J  t  r 
T«3iNot<  tf  174-C  S5  95  ppd  USA 
Cilt  661 ^373-9425      for  T*eri  idvk* 


«*► 


*  Doubl*  Size  G5RV  $59.95 
204  ft  l&lODjprit 

'FnJlSfc»G5EV  S35.5!5 

102  ft  SO-lODipot* 
•HiJf  SiMGSK*.'  $23.95 

51  ft  40-10  Dipolt 

*  Qtottcr  Size  G5OT  S  l£95 
2*  ft  20-10  Dipol* 

*  Miftotli  Adapt**  Ui      J  7.35 
converts  anv  dipolcld  Marconi 

*  2GO  Dacron  250w  lint  $1 1 .95 

Ord.r  Hot- Lin.:         AaajSPJiH 


1-800-926-7373 


CIRCLE  107  ON  READER  SERVICE  CARD 


CABLE  X-PERTS,  INC 

We  stock.. .Coax,  Rotor,  Gnd, 
Pwr,  Braid,  Magnet  Wire,  &  more 

Fax:708-506-1970 

800-828-3340 

708-506-1811 


Vt$A 


CIRCLE  251  ON  READER  SERVICE  CARD 


SMILE . . .  YOU'RE  NOT  ON  TV  . . . 

CALL  1-800-KILL-TVI 

TO  ORDER 

RFI  FILTERS  THAT  REALLY  WORK 

BX-2S  Screws  On  to  tv/vcr  input 

Now  used  by  FCC  during  investigations 


flfflk. 


■ 


■  -:'•    i-X.Jtfil.lt  S^S-TTteH 


. 


; 


TP-12  K¥M  BX-2P 

The  World  Famous  BX  cable-TV  filter . . .  $24 M 
TP-12  Effective  standard  telephone  filter .  18,95 
KW-1  Pure  AC  output  line  filter.  ....,,*   42.95 

30  DAY  RETURN— FOR— REFUND  GUARANTEE 

Replace  Unalterable  Electronic  Telephones  With  Our 
N  E W  TP-  X  L  Filtered  Touch-Tone  Telephone    S49 .95 . 

800  number  for  orders  only , , . 
For  engineering  help,  (512)  656-3635 

Tom  Coffee,  W4PSC  (R&D  Eng.) 

ICE  LABORATORIES 

5818  Sun  Ridge 

San  Antonio,  Texas  78247 

DEALER  INQUIRIES  ARE  NOW  INVITED 


CIRCLE  87  ON  READER  SERVICE  CARD 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX'1 


Part  No, 

PL-259/USA 
83-1SP-1050 
83-S22 
PL-25&VST 

UG-175 

UG-176 

UG-2lBrTJ 
9913/PIN 

UG»21Df9913 

U&21BI9913 

UG-146A/U 

UG-83B.fU 


Description  Price 

UHF  Male  Phenolic,  USA  made  $  .70 

PL-259  Phenolic,  Amphenot  .89 

PL-259  Teflon.  Amphenoi  1-75 

UHF  Mate  Silver  Teflon.  USA  1.50 

Reducer  for  RG- 53  -20 

Reducer  for  RG-59  &  M  IN  1 8  .20 

N  Mai  e  RG-  8 ,  2 1 3 , 2 1 4.  large  body  5.00 

N  Male  Pin  for  9913,  9066, 8214 

fitsUG-21DW&UG'21BflJN's  1.50 

N  Male  tor  RG*8  with  9913  Pin  3.95 

N  Mate  for  RG-6  with  99 13  Pin  5.75 

N  Male  to  SO-239,  Teflon  USA  6.00 

N  Female  to  PL-  2  59 ,  Teflon  USA  6,00 


"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 

THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #1 1 
Gaithersburg,  MD  20877 

ORDERS    1-800-783-2666 

INFO    301-840-5477     FAX    301-869-3680 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD,  ADD  4^0 

UPS  COD  ADD  $3.50  PER  ORDER 


Six  Function  OTMF  Controller 


Prices* 


: 


£ioi"n$# 


rm   *ft  cc 


^56*&£i#kj 


Auto- Kail 
AK-4 


Outputs:  2  or  3  latched.  1  or  2  morrmntary.  1  timed  and  1 
manually  reset  group-call  tatched  for  remote  alarm 
Diftorenl  cedes  tor  turning  outputs  on /oil  NOT  toggle  on/ off  like 
most  others!    *  Wrong  number  i  reset 
4-digit  acess  code  -  can  use  *  up  #  down 

Multrple  group- caN  response  *  On-board  1-amp  relay 


S69.95 


jhadrrJ.'kil) 

AK-4W 

(wired/ tested  board)  .  .  $89.95 
AK-4C  (Complete  unit  in  metal  enclo- 
sure with   \f\fo\j\   jacks,    buill-in 

speaker,  etc  ) $139.95 

PluA  S3  00  shipping  &  handling 

Orders  1  -800-338-9058        Info  503-687-21 18 

Fax  503-687-2492 


MoTron  

Electronics 

310  Garfield  St.,  Suite  4 

Eugene,  OR  97402 


CIRCLE  248  ON  READER  SERVICE  CARD 


Natural  Voice  Products 


J 


Repeater  Identifiers 
Contest  Stations 
Site  Alarms 
Remote  Telemetry 
Weather  Stations 
Multiple  Languages 
Emergency 
Announcements 


DataVoice  -  DV-64 

Add  a  Seconded  Natural  Voice  to  your  system  or  equipment. 
Voice  vocabularies  or  multiple  phrases  up  to  !  minute  in  a 
Natural  Voice  is  saved  in  Non- Volatile  E-From  memory, (If 
power  is  removed,  the  recordings  will  not  be  lost),  We'll 
record  Y(>urrnesMjLge{5)  in  a  male  or  female  voice  -  or  -  you  can 
record  the  library  by  using  the  optional  SDS-1000  develop- 
ment board  on  an  IBM  or  compatible  computer. 

Parallel  Input  Word  Select  8  ohm  Audio  output 

500  ma  Kcyline  Output  600  ohm  Audio  Output 

$2  Kb  sampling  rate  +9v  to  +  I4v  Supply 

Multiple  Modes  Size  :  4.00"  x  A3.F 

Selectable  Timing  Connectors  Included 

Price  S  169,00  Si ngle  Qty  (programmed) 

Palomar  Telecom,  Inc. 

2250  H*  Tris  Lane  -  EscondidoN  Ca.  92026 

(619)  746-7998 


CIRCLE  193  ON  READER  SERVICE  CARD 


CIRCLE  115  ON  READER  SERVICE  CARD 


RUTLAND   ARRAYS 

PROUDLY  ANNOUNCES 
THE 

F022-ATV 


MEASURED  CAIN  >14.8  dBd  FROM  420  TO  450  MHz 


mum:  F022-ATV 


S94.95 


ELECTRICAL  SPECIFICATIONS: 

Gain  |H-ak  13  $  dBd  (4  J*  MHz) 

VSWK  .  <  1.13. L    imulSDMH* 


t-  Plant  Wanwidlh 

]|  Plane  li^nmwiJlSi 
Slddobe  HiCtJiuiMDn 

III  E-Pbuw 

131  H-Plaiw 
MAiimuTn  po»yr 
FB  nsih> 
l:n  pi-dh  in  t 


.      24  Dcg. 

IS*  dP 

!■::-!  w. ,:*.<. 

22  dB 

5flo*m 


MEtHAMCALSPECl  FKATION  S: 
Ixn&ii  14  Ft 

boom ]'  OD  fflft  T-6  AI 

Elcnncnls    .  it\*T  Al  T«f 

\',.i<- up  m  1f3'  dis. 

Wind  surfm  *rca  78  S^-Fi 

Wind  SiLnm'iiE    ....  S*1-  MPH 

AJI-  Stain  l«s  St^tl  FlemeiH  J|ard*»rE 
tout  ftjijiustftor  . .  .  ■  N-type 
Puliirjiadon        UanZDiiUit    or    Vrnitt) 


ALSO  AVAILABLE 

RA4-$0r   RA7-5U,   AA8-2LIWB,    F012-144,   FOiS-144,   FOl^lIO, 

YOll^l,   F022-ATV,    FOJ£t432T   F033-432,  FO22-440 

POWER  1HMDERS « STACKING   FRAMES 


WRITE  FOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  VHF,'L'HI  Hltll 
PERFORMANCE  V^CIS 

ADD  |3  Lf5PS  Si^H 

$7  West  of  the  Misiissippk 

PA  rcisikliL!  add  t'.i  Slil*  iilti  lii 


AVAILABLE  FROM: 

WVMAN  RESEARCH 

on 

RUTLAND   ARRAYS 

tTDa  Warren   St. 

New  Cumberland,    PA  17070 

(7J7).7?4-J2fl8   7-10  pm  EST 


Jo  Gunn  Enterprises 


CB  Antennas 


Mobile  Antennas 


10  Meter  Antennas      -  Coax 


JGAR  -  PISTOL         JGAB-  HILLBILLY 


UPS 
SHI  re  ABLE 


Specifications 

(Frequency  Range 
2G  .-000*29. 5  001 

Gab:   4. 75  Dp 
Multiplication  Factors: 

1 2  Times 
Power  Rati  no: 

2000  CW,  4000  PEP 
Heiqhf    10  F&pt 
Weight    9  0  Lbs 
Materials;    Artttdifed 

6063T-6  Aircraft 

Aluminum  Tubing 
fieqiNfes  1  CoaKisI  Cable 

for  Hook-up 


Specificfltrons 

jFrequsncy  Ran<je 
26. 000-29. 500> 
Gain:    Horizon^  -  5.25  DB 

Vertical  -  4.75  DB 
Multiplication  Factor$: 

Horizontal  -  7  7  Times 

Vertical  ■  1  5  Time-$ 
Hor*.  to  Vert.  Separation: 

20-2S  DB 
Pov^flf  Rati  no: 

2000  CW.  4000  PEP 
Hefqht:    Tl  Foet 
Weight    TO  Lbs. 
Materials:    A.nttdirtnl 

6063T-6  Aircraft 

Aliiminum  Tubing 
Requ^es  2  Separate  Coaxial 

Cables  for  Honk- up 


VISA 


c\JQ«^ 


Call  or  send  $2.00  for  Complete 
Catalog  and  Pricing  of  Antennas. 

Route  1  -  Box  32CJ,  H  wy.  82 
Ethelsville,  AL  35461 
(205)  658-2229 

Hours:    1  0  am  -  6  pm  (CST) 
Monday  -  Friday 


^  GUNN  S? 


DEALER  INQUIRIES,  PLEASE  CALL 


CIRCLE  2S0  OK  READER  SERVICE  CARD 


SHORTY  ALL-BANDER 


mm 

THE  PERFECT  MATCH  FO 
ANTENNA  TUNERS  WIT 
A  BALANCED  OUTPUT 


i,"]; 


-IDBi 


0NLV  70  FOOT 
LONG  0V6PALL 


C&niplesel'y  ladory  a^iBmblecJ  rea-dy  1o  us? 

$[rLal^  Itgfi(w6i^rii  w&aHTeifj''OOl   sealed  sK-rnlervers  win  ilainlesi  sreal 

eyelets 

Heavy  •\A.i,li^2\  ga  jgfr  sicandpd  cappH  dUienr^a  wire  Id  survive  Ihosfl 

■^■svere  siorms 

eerier  fed  *i|ri  iDO  lee^  nf  fqw  loss  450  oNm  baianteil  itaosrrusatofl  Kris 

inc<ud«  cetiier  msulalor  wkrrt  an  eye  npo*  lar  cenier  suppon 

Includes  c us lom  rwiJtfBd  in&ulalO*S  moHrjed  fll  lop  qualMy  matE^ial  wiih 

fii^h  cJielecfric  QualHites  and  a  n  c&|l-e*ll  wearr>erjt>ihty 

Co^iplefe  msiaDalion  iR£truchon£  mCSud^d 

PVefall  lartgiri  fd  f-eei  less,  when  erflciad  as  aji  inuened  •<>*&  or  siopw 

HafldhM  jV*  PEP  &  cavers  1G0  IhrougJl  1  D- ifimafS 

Way  be  trimmed  to  lit- small  c*ty  lots 

^rt   """    PPD 

The  flLLBAHDEfl  DIPQLE  al!-band  doublet  type  anienna  is  Igdy  a5?errrtHl- 
3tf  Overgh  !en.^iri  t^S  re-e-1  *i!h  100  Fee[  450  OHM  rGGdlmu 

Only  $29.95  ppd 

G5RV  ANTENNA 


Only  $39.95 


r^  G5HV  iMULTtBAMDEB  an^ftna  3  ar»  ejtceJlenr  All  band  (3  s-30 
MHi]  102  luor.  diCrote  On  1  5  N*Hi  Ih-e  antenna  may  be  used  a*  a  Mar- 
coni  lype  afnenna  When  i>s&H  w?in  a  su^ef  and  a  good  eaitn  gt&ufia  The 
nroptaf  combination  -cM  a  102  'oa1  Ha1-lap  amj  Gi  fee!  rirf  300  an^  KW 
livuii^^rj  Iran&m^gion  line  acn^es  resonacice  on  aU  1^e  aniaieyr  IjandS 
Irom  B0  (hrcugri  10  meters  wth  only  one  arUecina  Tfiere  is  no  loss  ir» 
'fap-s  and  cculs  Tne  impedance  present  at  the  end  o<  (she  $00  ohm  KW 
iwini^ad  iransmission  ime  is  about  &0-60  onnvs.  a  .gobd  inaith  win*  70 
^eei  oJ  RGflX  mmi  loam  coax  II  comes  completely  assa  mated  reatfy  lar 
maraiiaiiofl  handles  2  KW  PEP  and  *vi*y  ne  used  in  a  boruoniai  en  ;- 
veiled     V    con  tiour  anon 


MQ0EL 

BANDS 

LENGTH 

PRICE 

G5nv-MB 

60%  10 

10?; 

S45.-9S  ppd 

(model 

rllristfaied) 

q$^v 

60-10 

102' 

534  95  PPO 

(no  .».lnnr  or  cable   wiirv  31    tia(  faadlnifj 
GSRV  JR  40-10  51  S29.S5  PPO 

(no  irfmr  or  cable   witn  26'  Oat   leediliinui 

AT  YOUR  DEALER,  IF  NOT,  ORDER  DIRECT 


VAN  SORDEN  ENGINEERING 

HOX  21305.  S    EUCLID  OHl0  441?i 

PHONE  f216f  4fl  1-^590  FAX  fulfil  481-8:325 


CIRCLE  7 1  ON  READER  SERVICE  CARD 


CIRCLE  120  ON  READER  SERVICE  CARD 


Number  1  a  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massif  ton  OH  44646 


T/R  Controller  to  Drake 

Picking  up  where  we  left  off  last 
month,  we'll  finish  up  the  T/R  con- 
troller. This  month  we'll  look  at  how  to 
interface  the  controller  to  the  popular 
Drake  R4S  and/or  H4C  receivers. 
While  we're  working  with  the  Drake  re- 
ceivers* well  convert  them  over  to  cov- 
er all  of  the  WARC  bands,  This  is  a 
simple  modification  consisting  of  noth- 
ing more  than  adding  a  crystal  and 
peaking  the  front  panel  controls. 

Of  course,  you  don't  have  to  have 
the  Drake  receivers  io  work  with  the 
T/R  controller  But  the  following  will 
give  you  a  good  idea  of  how  to  conned 
whatever  station  receiver  you're  using. 
The  relays  specified  for  the  T/R  con- 
troller need  not  be  used,  in  the  photo- 
graphs of  the  final  version,  I  use  one 
onboard  relay  and  a  4PDT  relay  mount- 
ed off  the  board.  This  relay  does  most 
of  the  work  in  my  version. 

Feel  free  to  use  whatever  you  have 
lying  about  in  the  junk  box  Just  keep  in 
mind  the  coil  current  that  you  can  sink 
with  the  two  switching  transistors.  Al- 
so, you  don1!  have  to  worry  about 
adding  a  diode  across  the  off -board  re- 
lay's coil,  since  one  is  mounted  on  the 
board.  If  you  choose  to  go  with  an  ex- 
ternal relay,  just  connect  up  the  two 
pads  used  for  the  relay  coil  and  run 
wires  io  the  coil  of  the  external  relay. 

Because  the  case  1  used  for  the  T/R 
controller  was  not  high  enough  for  the 
relay  I  chose,  1  had  10  mount  it  side- 
ways. I  used  a  small  piece  of  copper- 
dad  PC  board  and  a  junk  box  nylon 
mount  to  accomplish  this.  I  also  spent 
the  extra  doflar  on  a  socket  to  hold  the 
relay.  Mounting  the  relay  on  its  side 
made  wiring  to  the  contacts  very  easy. 

Speaker  Mount 

The  sidetone  generator  requires  a 
speaker,  which  I  mounted  on  the  bot- 
tom of  the  chassis,  A  small  dap  of  Su- 
per Glue*"  holds  the  speaker  in  place. 
After  I  did  this.  I  thought  the  addition  of 
some  holes  to  allow  the  sound  to  come 
out  o4  the  chassis  would  be  a  good  idea, 

As  a  second  thought,  the  speaker 
could  be  mounted  upside  down  with 
some  holes  in  the  bottom  of  the  chas- 
sis. This  might  make  for  a  good  sound- 
ing tone  without  creating  a  mess  on  the 
top  of  the  chassis.  I  used  a  small  8  ohm 
speaker  from  the  junk  box.  Radio 
Shack  sells  one  for  several  dollars  that 
will  work  fine. 

Antenna  Switching 

As  I  mentioned  last  month,  the  an- 
tenna switching  is  done  by  another  re- 
lay. I  used  a  12- volt  junk  boa  relay  rated 
at  10  amps,  This  is  more  than  enough 
for  QRP  use,  I  switch  f  12  volts  to  the 
relay.  RCA  jacks  provide  a  quick  and 
dirty  way  of  supplying  control  voltage 
lo  the  antenna  switch  relay  The  flS! 
volts  is  supplied  via  the  T/R  controller. 

For  maximum  flexibility  in  connect* 
ing  up  different  rigs  and  transmitters,  I 
also  used  two  different  types  of  con- 
nectors, RCA  and  SO-239,  for  the  an- 
tenna and  receiver/transmitter.  The 
Drake  receivers  use  RCA  jacks  for  an- 


Low  Power  Operation 

tenna  input,  so  1  use  a  cable  with  RCA 
plugs  on  both  ends:  one  to  the  receiv- 
er, the  other  to  the  amen na  switch.  The 
main  antenna  terminates  with  a  PL-239 
that  plugs  into  the  proper  SO  239  sock- 
et on  the  antenna  relay. 

Mute  Confusion 

The  last  and  sometimes  the  most 
confusing  connection  required  is  the 
mute  line.  In  the  Drake  receivers,  the 
mute  tine  must  be  grounded  to  operate 
the  receiver,  and  open  to  mute  the  re- 
ceiver, This  switching  is  all  done  In  the 
T/R  controller.  With  the  T/ft  relay,  we 
have  a  choice  of  selecting  ground  or 
open  muling,  depending  on  how  we 
wire  the  relay's  contacts,  A  small 
shielded  cable  connects  the  T/R  con- 
troller to  the  receiver.  Since  the  Drake 
mule  jack  also  terminates  with  an  RCA 
jack,  a  suitable  cable  is  used,  RCA  to 
RCA.  1  installed  RCA  plugs  on  the  back 
of  the  controller  for  ALL  functions. 

The  key-in  line  should  be  connected 
to  your  keyer/computer/straight  key. 
To  activate  the  T/R  controller,  you  ap- 
ply a  ground  to  the  key  line.  Since 
you're  not  switching  heavy  current  or 
high  voltage,  you  don't  need  to  worry 
about  damage  to  the  keyer  Also,  in  the 
nasty  and  unlikely  event  the  home- 
brew transmitter  you're  working  on  de- 
cides to  Short  out  its  keying  transistor, 
and  feed  +12  volts  back  through  the 
key  line,  nothing  will  happen  to  your 
keyer.  The  T/R  controller  fuUy  isolates 
the  key  output  from  the  key  input 

A  simple  block  diagram  may  help 
with  the  interconnection.  Use  this  only 
as  a  guide;  nothing  is  carved  in  stone! 

I've  never  been  much  of  a  receiver 
builder.  As  was  the  case  when  I  started 
working  on  the  T/R  controller.  I  never 
could  seem  to  get  a  home-brewed  re- 
ceiver to  work  as  well  as  a  commercial- 
ly built  one.  But  I  wanted  a  really  good 
receiver,  one  thatd  allow  me  to  listen 
in  on  the  WARC  bands.  So  what  I  end- 
ed up  with  was  a  Drake  R48  This  re- 
ceiver is  not  new  by  any  means.  It 
dates  back  about  1 5  years  or  so  when 
real  radios  glowed  in  the  dark.  YesT  the 
OF  Drake  has  tubes  in  it.  It  also  has  one 
more  thing  of  great  importance:  addi- 
tional tuning  ranges. 

By  inserting  the  appropriate  crystals 
in  the  accessory  crystal  sockets  at  the 
rear  of  the  chassis,  it  is  possible  to  add 
up  to  10  additional  tuning  ranges  Each 
of  these  is  500  kHz  wide,  except  for  the 
5.0  to  6.0  MHz  band  This  is  the 
Drake's  frequency  for  the  VFO,  Any- 
thing else  is  fair  gamef  I  installed  crys- 
tals for  28.000  to  28.500  MHz.  18.068 
to  18.168  MHz,  24.890  to  24.990  MHzp 
1 0  1 00  lo  1 0. 1 50  MHz.  and  several  for 
shortwave  listening. 

The  extra  crystals  are  installed  in  the 
rear  apron  of  the  Drake.  I  ordered  the 
crystals  from  Jan  Crystals  in  Florida. 
Just  have  the  frequency  of  the  rocks 
you  need,  and  they II  do  the  rest.  In  a 
week  or  two  you'll  get  the  crystals.  This 
is  the  type  of  modification  l  like  the 
best  Order  the  crystals,  install  them, 
and  start  working  the  new  bands.  I 
made  up  a  cheat  sheet  to  allow  quick 
tune-up  of  the  new  bands,  because  the 
Drake  will  resonate  the  newly  installed 
bands  under  different  settings  lhan 
one  would  think.  For  example,  the  30 
meter  band  requires  the  band  switch 


Mute  line 

Drake  R4B 
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ma 
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Antenna  out 
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or 
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brew 

TX 

Figure.  Block  diagram  of  the  interconnections  for  the  T/R  controller. 


Photo  A,  A  home-brew  CW  transmitter,  solar-charged  battery,  and  the  Drake  R4B 
receiver:  QRP  heaven! 


Photo  8  Inside  view  of  the  T/R  controller.  Notice  the  relay  mounted  off  of  the  board 
next  to  the  speaker.  There  is  one  relay  mounted  on  the  board  in  this  version  of  the 
controller 


setting  to  be  on  14  MHz.  while  the  pre- 
selector is  at  the  40  meter  location. 

That's  about  all  there  is  to  getting 
the  Drake  running  on  the  WARC 


bands.  There's  a  lot  of  life  left  in  those 

receivers,  and  as  the  old  saying  goes, 

"You  can't  work  'em  if  you  can't  hear 

"em." 
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Heterodyne  Headache  #14.256 


Get  fast  relief  with 

MagicNotch 


Magically  removes  all 
heterodynes  caused  by 
tuners,  carriers,  CW, 
computer  birdies  and 
other  similar  QRM! 


Why  listen  to  curriers? 
Save  your  ears  with  MagicNotch! 

*  Yully  automatic.  No  tuning  iHrosun  . 

*  Easily  install s  between  the  rig  and  internal 
speaker  or  hcjiriplurfira. 

*  Can  be  left  cm  all  the  ti  u  i  ii  WB  i\v  *  j  [  wn  I  i  a  n 

*  2  color  LED  shows  filler  operation. 

*  £4  OX  can  be  worked  undtr  a  20  over  9 
earner,  V  on  could  In.'  t lie  only  one  in  the 
pi  It  up  .still  copyirifi  the  DX. 

-  Rei |ui res  12  VDC—  ustlH My  available  fr< tin 
(he  ace  jack  «n  ynur  rig. 

Call  today  fur  a  recorded  demonstration! 


Introductory  Special 


$99 


95 


65 


plus  $5  shipping  &  handling 
CA  residents  please  add  safes  tax 


j-Com  ■  Dept.  7  *  P.O.  Box  336  *  Ben  Lomond,  CA  95005    *  (408)  336-3503 


CIRCLE  270  ON  READER  SERVICE  CARD 


AMATEUR  RADIO  EQUIPMENT 


CALL 


€HRI 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  I  com,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


CIRCLE  156  ON  READER  SERVICE  CARD 


Iron  Powder  and  Ferrite  Products 


Fast,  Reliable  Service  Since  1 963 

Small  Orders  Welcome 

Free  "Tech- Data"  Flyer 

Toroidal  Cores,  Shielding  Beads, 
Shielded  Coil  Forms,  Ferrite  Rods, 

Pot  Cores,  Baluns,  Etc. 


|  %*** 


AMID^N 


2216  East  Glad  wick  Street,  Dominguez  Hills,  California  90220 


Telephone:  (213)  763-5770    FAX:  (213)  763-2250 


CIRCLE  4  ON  READER  SERVICE  CARD 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAN      /9k    _TEL£VI1 

70  CM 


HF  AMPLIFIERS  bit  MOTOROLA  BULLETINS 

CauyUlt  fegaj  Lijt  for  HF  Amdin*™  Dettribed    UMLVfcRSAL  QlSITAL  FREQUENCY  REAPQUI 
in  tfie  MOTOROLA  Bulbtin*.  TK-1  |  Wired /teiled) - tUQ-95 


33  CM 


ANTH3O0WfiM.7O 
ANT62  HOW*  93-25 
AN779L  20 W  •  93,7« 
AN77DH  20  W  #93-19 
AR113  30DW  1403. DH 


EBW    149W»J1J.6B 

EB27A  390W  11311,20    BEAT  SINK  MATERIAL 

EB104  6D0W  M4J-15 

AR30S  3D0W  U«3.52     Mud*!  5*0  Heil  Sitik[6. 5*12x1  ,fi|  t  JJ-OQ 

CHS -6  Copper  S^eadcrj 6x6x1/4)  .....*  !».(}□ 


H6W1I   IK  WATT  ^50  MHi  AmplHW 


AMATEUR  TELEVISION  CONVERTERS  POWER  SPLITTERS  aid  COMBINERS 

ATV?  42P-4F0 1  44,9£  Kit  3-tOWtHi 

ATV3  429-450  |CaAS-FET>... *  49.95  Kit    60G  Walt       PEP  2-Port , „..|  ftO-M 

ATV4   902-«2S    GiAS-FET  ,- «  59.95  Kit    1QM  W*il  PEP  2-Porl „.., *  79-9S 

1200  W.tl      PEP  4-Port  ...._.„. ,t  49.9S 

AUDIO  SOUELCHCONTROt  fat  ATV 

sTl ■::.: :....: -. i  39.95  Kit  100  watt  42p-*so  mh»  push-pull  linear 

AMPLIFJER    -    SSB-FM-ATV 


2  METER  VHF  AMPLIFIERS 

35  Vtf.u  Mndt!  JJSA 1  79.95  Kit 

75  Watt  M-odet  B75A tl  19,95  Kit 

AvaiJahle  in  kit  or  wirtd /tested 


SSB 

KEB6T-r*K(Kh}  ---. 

KEB67— PCS  (PC  Bcvd)  ..-- 
HEB£7—  1  [Manual) ,, 


S159S5 

4  16.00 

5  5.00 


W«  *J*d  it&ck  Kurd— to— Find  purl* 

CHIP  CAP5-K*met/ATC 

METALCLAD  MICA  CAPS-Unelcs/Semco 

RF  POWER  TRANSISTORS 

MINI     CIRCUIT  MlXEflS 

SBl-1  jl-500Mi). ..*  6-50 

SBL-1X  110-lflOdMtf. t    7.95 

ARCO  TRIMMER  CAPACITORS 

VK200-2D/4B  RF  Ch*k#. ,„....•    1-20 

&6-5&d-65-3B  Ferrite  Bud ,  I     -20 

Broadband  Hf  Treniformefi 

Add  I  3,50  for  thippini  end  Mndftrn. 


For  detailed  information  #ntf  prU*»,  c"Jl  or  writ*  lor  our-  fr**  eatal&g. 


Itfi 


°r7tf 


CCI 


I  Communication 
(Concepts  Inc. 


SOB  Milli tone  Drive  *  X«nmT  Oh  fa  453 B  5  *  (513)  426-3600 
FAX  51 3-429-3811 


^ 


^ 


ICOM  BATTERY  INSERTS 


BP*2 
BP-3 
BP-5 

BP-7 

BP-6 

BP-22 

BP^23 

BP-24 


7.2v 
8.4V 

10Bv 

13.2v 

B,4v 

6.4v 

B,4v 

10+8v 


500mafi 

270mah 
SOOmah 
SOOtnah 
800maM 
270mah 
600mah 
600mah 


$14.00 
$15.00 
$21.00 
$23.00 
$21.00 
$22.00 
$22.00 
$26.00 


KENWOOD  BATTERY  INSERTS 


PB-21  7,2v 

PB-21H  7.2v 

PB24  Tabs  9.6v 

PB-25/26  8.4v 


200mah 
eOOmah 
600rnah 
SOOmah 


$12.00 
$15.00 
$15.00 
$18.00 


YAESU  BATTERY  INSERTS 


FIMB-3/3A 

10.8V 

500mah 

$26.00 

FNB-lfa 

12v 

SOOmah 

$27.50 

7.2v 

SOOmah 

$15.00 

FNB-11 

I2v 

SOOmah 

$30.00 

FNB-12 

12v 

SOOmah 

$30.00 

MORE  BATTERY  INSERTS 


Tempo  S1  Early  270mah 

Tempo  S2i4fS  Late  50Gmah 

Standard  BP-1  270mah 

Ten-Tec  BP1  SOOmah 

San-Tec  #1 42#1 44Tabs  SOOmah 

A2den  300  Tabs  600mah 

Bearcat  600mah 

Regency  MT1000  Tabs  6O0mah 


$19.95 
$21.00 
$19.95 
$19.95 
$22.00 
$15.00 
$20.00 
$15.00 


'Add  $3.00  Shipping      FREE  Catalogue 


tnr  The  Battery  Store 
279  Douglas  Ave,,  Suite  1112 

Altamonte  Springs,  FL  32714 

1-800-346-0601 


CIRCLE  62  ON  READER  SERVICE  CARD 


i.-nl-*-!- 


:*!■&■"■■ 


I.T  !'■ 


-GOLDv1.2 


LJ1L.X11.J 


D   D 


More  Features,  easier 
to  run.  Simpfy  the  best! 


Packet-GOLD  1$  still  the  best  software  for  aea 
tnCs,  (pk232,  pk8S)  and  your  IBM  Compatible. 

More  features:  Direct  maildrop  access. 
Conference  bridge  for  roundtables  and 
emergenctesL  Automatic  session  control  (with 
manual  override)  makes  mufti-connects  a  snap. 
Continuous  monitoring  even  while  connected 
means  no  more  wondering  "what's  going  on" 
DOS  shell,  Huge  scroll  back  buffers  including 
previous  sessions,  cut  and  paste  text  between 
sessions  (also  between  modes  on  pk232).  Bract 
files,  quick  connects,  name  log,  session  text 
saved  and/or  printed,  tactical  callsigns 
supported  using  our  quick-connects,  multi-hop 
NET/ROM  usage  a  snap,  manual  or  automatic. 

Easy  to  run!  Clearly,  we  have  many  more 
features,  but  our  software  is  also  easy  to  learn 
and  use.  You'll  be  on  the  air  in  5  minutes  with 
our  quick  start  guide.  Comes  with  a  75-page 
reference  manual  &  step -by-step  tutorial.  Our 
users  call  us  to  say  how  great  It  Is.  We  agree! 

Ordering:  For  PKm,  PK232T  HK232,  and 
IBM  compatible  computer,  $59.95  (CA  res  add 
6.25%)  plus  $5  S&H.  InterFlex  Systems  Design 
Corp..  P.O.  Box  6418,  Laguna  Niguel,  CA 
92607-6416  Phone:  (.714)  4^6-6639  -  Call  or 
write  today.    VISA  &  MasterCard  welcome. 


CIRCLE  77  ON  READER  SERVICE  CARD 


CIRCLE  99  ON  READER  SERVICE  CARD 


VHFMICORS79 


30  Watt  VHF  Motorola  Micor  Mobiles 
4  channel,  one  set  elements  included 
$79  each  w/o  Accyt  $99  each  wYAccy 
Great  for  mobiles,  bases,  repeaters 
DTMF  Mies  $22  each.  MUCH  MORE! 


Versatel  Communications 

1-800-456-5548 
P.O.  Box  4012  •  Casper,  Wyoming  82604 


CIRCLE  259  ON  READER  SERVICE  CARD 


Number  \3  on  your  Feedback  card 


ARTER  N  BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wart  for  a 
hamfest  io  try  and  dump  it  but  you  know  you'll  get  a  far  more  realistic  price  if  you  have 
it  out  where  100*000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  local 
hams  who  come  by  a  flea  market  table  Check  your  attic,  garage,  cellar  and  close* 
shelves  and  get  cash  lor  your  ham  and  computer  gear  before  Us  too  old  to  sell.  You 
k  no w  y o  u '  re  not  go  ing  to  use  it  agai  n ,  so  why  le ave  it  for  your  widow  to  1  hro w  out?  That 
stuff  isn't  getting  any  younger  I 

The  73  Flea  Market,  Barter  'n1  Buy,  cosls  you  peanuts  (almost)— comes  to 35c  a 
word  for  individual  (noncommercial)  ads  and$1 ,00  a  word  for  commercial  ads  OoxVt 
plan  on  telling  a  long  story  Use  abbreviations,  cram  it  m,  But  be  honest  Them  are 
plenty  of  hams  who  love  to  Ux  things,  so  if  it  doesn'l  work,  say  so 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number 
Include  a  check  or  your  credit  card  number  and  expiation    If  you're  placing  a 
commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  loo  many  calls,  you  priced  it  tow. 
II  you  don't  get  many  calls,  ioo  high 

So  get  busy.  Blow  the  dust  off.  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now  Or  you  might  gel  busy  on  your  computer  and  put  together  a 
tist  Of  smalt  gear/parts  to  Send  to  those  interested? 

Send  your  ads  and  payment  to  the  Barter  'n'8uyf  Donna  DiRusso.  Forest  Road, 
Hancock  NH  03449  and  get  set  for  the  phone  calls 


CHASSIS,  CA8INET  KITS  SASE, 
K3IWIC,  51 20  Harmony  Grove  Rd,,  Dover 
PA  17315.  BNB259 

DESK  PAD  DXCC  country  list  and  scratch 
pad  all-in-one.  Maximize  contact  time  and 
desfc  space.  11*  x  17*  Hams  in  Seattle 
love  it!  Now  available  nationwide  2  for 
$7,00  postage  paid  in  USA  Free  OSL  note 
pad  with  order  Radio  Stationery,  13212E. 
41  si  Terr.,  Independence  MO  64055- 

BNB262 

AMATEUR  RADIO  CLASSIFIED  Quality 
Buy/Sell/Trade  publication  Twice  month- 
ly, fast  ad  circulation  Less  expensive, 
easier  to  read  than  others.  Ads:  25  cents/ 
word  Subscriptions:  SlZ/yr  POB  245-S. 
J  onesbo  ro  G  A  30237  B  N  B263 

HAM  RADIO  KITS  &  ASSEMBLIES  for 
various  OST  &  73  construction  artictes. 
We  also  offer  books  and  electronic  com- 
ponents. For  catalog,  send  legal  size 
SASE  w/45c  postage  or  $1  00  to  A&A  En- 
gineering, 2521  W.  La  Pal  ma  IK,  Anaheim 
CA  92801.  BNB264 

PERSONAL  COMPUTER  INTERFACING 
Practical  instrument  automation,  network- 
ing and  control  techniques,  including  mv- 
Cfocontrollefs.  A  3-day,  hands-on  work- 
shop at  the  Virginia  Tech  campus, 
Washington,  DC.  and  Charlotte  NC. 
$595.  Btacksourg  VA,  March  21-22-23; 
Washington,  D,C,  June  6-7-8;  Charlotte 
NC,  July  18-19-20:  and  Blacksburg  VA, 
August  22-23-24.  Dr,  Roy  Jones  (703) 
23 1  -5242/231  -6478,  BNB265 

OSL  CARDS-  Look  good  wilh  top  quality 
printing.  Choose  standard  designs  or  fully 
customized  cards,  Better  cards  mean 
more  returns  to  you.  Free  brochure,  sam- 
ples, Stamps  appreciated  Chester  QSLs, 
Dept  A,  3t0  Commercial,  Emporia  KS 
66801,  or  FAX  request  to  (316)  342- 
4705  BNB434 

SUPERFAST  MORSE  CODE  SU- 
PEREASY.  Subliminal  cassette.  $10 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  new  super  easy  technique.  S10 
Both  $17.  MoneybaCk  guarantee.  Free 
catalog  SASE.  Bahr,  Dept  73~9>  1 196  Git- 
rus,  Palmbay  FL  32905  BNB531 

SB-220/221  OWNERS:  30  detailed  mods 


which  include  160-6  meter  operation, 
OSK,  h-  enhanced  p.  s.  50%  rebate  tor  new 
mods  submitted!  9  pages  of  3-5002  tech 
into.  S1 1  postpaid,— Into,  SASE,  BOB  KO- 
ZLAREK  WA2SQQ.  69  Memorial  Place, 
Elmwood  Park  NJ  07407.  BNB581 

ROSS'  SSSS  USED  March  SPECIALS: 
KENWOOD  T3-120S  $439.90,  TS-130S 
$539  90.  TM-2550A,  S3t9  90.  TH- 
25AT.TSU-6  $249.90,  TH-*15A  $26990, 
TM-521 A  $429.90.  TV-506S209.90,  ICOM 
IC-R71A,WITH  FILTERS  $799  90,  SMkS 
$59.90.  PS-35  $159.90,  PSlS  $122.90. 
IC-471A  $569-90;  YAESU  FC-757AT 
$269.90,  FT^70  $389,90.  DC-200  $59  90. 
TEMPO  DFO/ONE  $119.90,  S4-T 
$139,90.  S4  AS  tS$7930.  SSB  VHF-ONE 
$49.90  LOOKING  FOR  SOMETHING 
NOT  LISTED??  CALL  OR  SEND 
SAS.E.H  HAVE  OVER  190  USED  ITEMS 
in  stock.  MENTION  AD.  PRICES  CASH. 
FOB  PRESTON.  HOURS  TUESDAY- 
FRIDAY  900  TO  6:00,  9:00-2:00  P  M 
MONDAYS.  CLOSED  SATURDAY  & 
SUNDAY  ROSS  DISTRIBUTING  COM- 
PANY,  78  SOUTH  STATE,  PRESTON  ID 
S3263  (208)  652-OB30.  BNB654 

WRITTEN  EXAMS  SUPEREASY.  Memo- 
ry aids  from  psychologist/engineer  cut 
studyiime  50%.  Novice,  Tech,  Gen:  $7 
each.  Advanced,  Extra:  $12  each  Money- 
back  guarantee.  Bahr  Dept  73-9  n 95 Di- 
ms, Palmbay  FL  32905.  BNB691 

ROSS  $$$$  NEW  March  (ONLY)  SPE- 
CIALS: J.SC  RG-213  500FT.  $150.00: 
KENWOOD  TS-940SWAT  $1979,90,  TS- 
850S  $1439.90.  TH-225A  $279.90,  TH- 
26AT  $279.90.  R-2000  $§50.00L  TH-77A 
$500  00,  TM-241A  $34  2  90,  SM-230 
$844.90.  SM-220  $419.90,  TH-315A 
$319,90;  ICOM  IC-7B1  $4B39  90.  tC-765 
$2499  90.  IC-735  $919.90.  IC-471H 
$939  90.  IC-2SAT  $305  90,  IC-24AT 
$474  90.  IC-29QH  $449  90:  YAESU  FT- 
100OD  $3450.00,  FT-411E  $299  90.  FT- 
470  $394  90.  FT-747GXII  5999.90.  FT- 
33R  $259  90.  G  5400B  $445.90.  G-560OB 
5499  90:  TEN-TEC  585  S1S7B.50.  562 
$1859  90.  420  $107990.  253  $969  90, 
MFJ  948  $64.90.  81  SB  545  90.  704 
$27,50,  1724  $1600.  SEND  S.A.S  E 
FOR  USED  LIST.  ALL  L  TO  (LIMITED 
TIME  OFFER)  LOOKING  FOR  SOME- 
THING NOT  LISTED??  CALL  OR  WRITE. 
Over  9039  ham-retated  Items  In  stock  for 


immediate  shipment  Mention  ad.  Prices 
cash,  FOB  PRESTON.  HOURS  TUES- 
DAY-FRIDAY 9:00  TO  6:00,  9:00-2:00 
P.M  MONDAYS.  CLOSED  SATURDAY  4 
SUNDAY  ROSS  DISTRIBUTING  COM* 
PANY,  78  SOUTH  STATE,  PRESTON  ID 
83263,  (206)  852-0830.  BNB709 

HAM  RADIO  REPAIR  all  makes,  models. 

Experienced,  reliable  service .  Robert  Hell 
Electronics h  Sox  2803631  San  Francisco 
CA  94128-Q363.  (406)  729^8200. BNB751 

WANTED:  Ham  equipment  and  other 
property.  The  Radio  Club  of  Junior  High 
School  22  NYG,  Inc. .  is  a  nonprofit  organ j- 
zation.  granted  501(C)(3)  status  by  the 
IRS.  incorporated  with  the  goal  of  using 
the  theme  of  ham  radio  to  further  and  en- 
hance trie  education  of  young  people  na- 
tionwide Your  property  donation  or  finan- 
cial support  would  be  greatly  appreciated 
and  acknowledged  with  a  receipt  for  your 
tax  deductible  contribution.  As  1991  be- 
gins, please  look  over  whatever  unwanted 
equipment  you  may  have,  and  call  us  We 
wilt  pick  up  or  arrange  stripping.  You  will 
receive  the  tax  deduction,  but  most  impor- 
tant, the  privilege  of  knowing  that  your  gift 
really  made  a  difference  in  the  education 
and  upbringing  of  a  child.  Meet  us  on  the 
WB2JKJ  CLASSROOM  NET,  1200  UTC 
ON  7.239  MHz.  Write  us  at:  The  RC  of  JHS 
22  NYCf  Inc.,  PO  Box  1052,  New  York  NY 
10002,  Round  the  clock  HOTLINES: 
VOICE  (516)  674-4072,  FAX  (516)  674* 
9600.  BN8762 

"HAMLOG"  COMPUTER  PROGRAM 
Full  features  13  modules.  Auto-logs.  7* 
band  WAS/OXCC.  Apple.  IBM.  CFM, 
KAYPRO.  TANDY,  CR8  $24  95.  73- 
KAiAWH,  PB  2015.  Peabody  MA 01960 

BHBT75 

LAMBDA  AMATEUR  RADIO  CLUB  Inter- 
national  amateur  ractso  club  for  gay  and 
lesbian  hams.  On-air  skeds,  monthly 
newsletter,  and  annual  gathering  at  Day- 
ton. (215)  978- L ARC.  PO  Sox  24810. 
Philadelphia  PA  19130,  BNB812 

INEXPENSIVE  HAM  RADIO  EQUIP- 
MENT, Send  postage  stamp  tor  list.  Jim 
Brady— WA40SO,  3037  Audrey  Dr.,  Gas 
tenia  NC  28054  BNB890 

WANTED:  BUY  &  SELL  All  types  of  Elec- 
tron Tubes  Call  tcrfi  free  1  (BOO)  42^9397 
Of  t  {612}  429-9397  C  &  N  Electronic*, 
Harold  Bra  mated!,  6104  Egg  Lake  Road. 
Hugo  MN  55036  BNB900 

ELECTRON  TUBES;  All  types  &  sizes. 
Transmitting,  receiving,  microwave 
Large  inventory  =  same  day  shipping 
Ask  about  our  3-SO0Z  special.  Daily  Elec- 
tronics, PO  Box  5029.  Compton  CA 
90224  (800)  346-6667,  BNB913 

COMMODORE  64  HAM  PROGRAMS— 8 
disk  sides  over  200  Ham  programs 
S  16.95.  25t  stamp  gets  unusual  software 
catalog  of  Utilities,  Games.  Adult  and 
British  Disks  Home-Spun  Software.  Box 
1064-60.  EstetoFL  33928  8NB917 

CODE  RTTY  Send-fleceive  Disk  VIC-20. 
C-64,  send  $5  Tape  S6  Codeware,  Box 
3091.  Nashua  NH  03061  BNB940 

JOIN  GROUP  05/91  Ham  expedition  op- 
erating in  Soviet  Ukraine — help  with  your 
Soviet  license,  lodging  .equipment,  travel 
etc.  KK4WW  and  UB5WE  Audio  tape  by 
UBS  WE  all  aboul  Soviet  hams,  DXing, 
QSLing,  equipment,  history,  regulation p 
and  much  mora,  Very  informative.  $9.97 
to  UB5WE  Victor  Goncharsky,  PO  Box  1, 
Blacksburg  VA  24063-000 1 .         BNB945 


JUST  IMAGINE  your  own  beautiful  Blue 
Ridge  mountain  top  OTH— selling  my  323- 
acre  Christmas  tree  farm — all  or  pari — 
trees  optional.  KK4WW.  Royd  VA.  (703) 
763-3311.  BNB956 

WANTED:  BC-34B  radio,  LLS,  Army- 
original  condition  Bill  Lewis.  (201)  236- 
6733.  BNB957 

2600/2510  OWNERS  Enjoy  both  10  me- 
ters artd^2\  Easy  conversion,  all  parts  and 
Instructions,  $49.95.  Edward  Oros.  2629 
Sapling  Drive,  Allison  Park  PA  15101 . 

BNB958 

FREE  Ham  Gospel  Tracts,  SASE,  N3FTT. 
5l33Gramercy,  Clifton  Hts  PA  19016, 

BNB960 

FIVE  WATTS1  QRP  'E-2*KlTSr  With 
complete  instructions!  Specify  30  or  40 
meter  model  Only  Si 5  plus  S2.5Q  First 
Class  shipping1  BjI(  Lauierbach,  1709  N. 
West,  #103.  Jackson  Ml  49202.    BNB962 

PRINTED  CIRCUIT  BOARDS  for  projects 
in  73,  Ham  Radio,  OST,  ARRL  Handbook. 
List  SASE.  FAR  Circuits,  18N640  Field 
Ct.,  Dundee  IL601 18.  BNB966 

SATELLITE  MONTHLY  AUDIO  CODES  1 
(900)  HOT-SHOT.  Intended  tor  testing  on- 
ly. $3.50  per  call  BNB976 

AMIGA,  MACINTOSH,  ATARI  XL/XE/ST 
Amateur  radio  public  domain  software. 
S4  00/disk  SASE  for  catalog.  Specify 
computer?  WA4EFH,  Box  1646.  Orange 
Park  FL  32067*1 646.  BNB978 

AZDEN  SERVICE  by  former  lactory  tech- 
nician. NiCads  $36  95  plus  shipping. 
Southern  Technologies  Amateur  Radio. 
Inc.,  10715  SW  190  St  #§t  Miami  FL 
33157.  {305)  23B-33Z7.  BNB979 

DXera  SOFTWARE  ReaMi me  Terminator 
on  Great  Circle  map.  any  location.  Sun- 
rise/Sunset times.  Range/ Beaming.  Store, 
recall,  print  maps.  IBM  PC  &  compatibles, 
DXAID  Vers.  2f  $20.  Peler  Oldfield,  Box 
152.  Piedmont,  Quebec.  J0R  1KD. 
Canada.  BN&980 

DIGITAL  AUTOMATIC  DISPLAYS  Ken- 
wood, Yaesu.  Collins,  Drake.  Atias.  etc 
No  bandswitching  required.  Business  45c 
S.A.S.E.  Be  specific  GRAND  SYSTEMS, 
Dept.  A,  PO  Box  3377.  Blaine  WA  98230, 

BNBBS1 

ANTIQUE  RADIOS  tubes,  wiring  dia- 
grams, &  literature,  send  2  stamps  to  VRS. 
PO  Box  541  ($T).  Goffstown  bih  03045  tor 
targe  list.  BNB982 

WANTED  Converted  SSB— CB  to  10  me- 
ters. Reasonable.  (412)  531-7443. 

BNB983 

15kV  CERAMIC  CAPACITORS  100  pF. 
Ideal  for  antenna  traps.  NEW  10  for 
$2000.  postpaid  A  Williams.  PO  Box 
61 05- A,  Lakeland  FL  33607  BN  B9fl4 

WANTED:  Info  to  convert  standard 
HX400U(AA)  KT  Irom  463  MHz  to  70em. 
NWrTV.  POB  642,  Lafayette  CA  94549. 

BNB935 

HAM  RADIO  REPAIR  CENTER,  quality 
workmanship.  Solid  state  or  tube,  all 
makes  and  models.  Also  repair  HF  amplifi- 
ers. A-Z  Electronic  Repair,  3636  East,  In- 
dian School  Rd.,  Phoenix  AZ  85018,  (602) 
956-3024,  BNB9B6 
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REPEATER  LINK  CONTROLLER 


LINKCOMMRLC-6 

ALLOWS  3  HUB  Ofl  CHAIN  LINKS 

CAN  BE  tNTERFACEO  TO  MOST  HEPEATEft 

CONTROLLERS 

DIRECT  CONNECTION  TO  S-COMM  5/6 

REPEATER  CONTROLLERS 

HALF  OR  FULL  DUPLEX  LINK 

REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 

~ — I 


ONLY  $149,95 

LED  DISPLAY  BOARD        ...... 

S^COM  CABLE  


$29.95 


LINK  COMM 

PO  BOX  1071  •  BOZEMAN,  MT  59771 

(406)587-4085 


CIRCLE  47  ON  READER  SERVICE  CARD 


$79.95  +  S.QO  sftlpplng.-'hendJIng 


■  More  Gam-very  Eflicienl 

-  Rugged  Construction-Tested  at  Sea 

■  Self  Mounting  to  Tower  ot  Mast 

*  Extended  Double  Zepp  64"  @  144 

*  Broadband  -  Tunes;  Quiside  Band 

■  SO-239  Fesd  -  Very  Low  Loss 

-  Stainless  Elements 
and  Hardware 

*  All  Mew  Innovative  Design 

■  Customers  Report  Very  Positive 


144-22U 

440  Mhz. 

Mocels 


Order  Direct  1-800-874-2680 

VISA-MC  OK  No  Extra  Charge 

BROADCAST  TECHNICAL  SERVICES 

1 1  Walnut  St.,  MarsMieFd,  MA  02050 
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SIGNAL  SENTRY 

A  VERY  INTELLIGENT  DTMF  DECODER 


Complete  Kit  Onty  ....$69.95 
Assembled  Board  .... $89.95 

Solve  your  monitoring  problems.  Can  siore  and  remember  Ihe  ID  ol 
She  caller  Ignores  background  charter,  responds  only  to  vaJ&d  DTMF 
signals  Screens  inborn img  calls  Small  enough  to  fh  inio  many  rigs, 
including  some  HT's  Provides  serial  outpui  ot  all  DTMF  tones. 
usable  as  a  remote  controller  Operates  c-n  £  to  ifcVOC 
CA  resajtwis  edG  &  2$%  S^fes  isx.  $£H.  $4.50  (insured).  Foreign 
orders  add  i5%  For  more  tnfo  of  catalog,  send  LSASE(4Sc)  t& 

A* A  Engineering 

2521  W  LaPalma  #K  *  Anaheim,  CA  92B0T  -  71 J-952-2H4 
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^/4e£  StydZemjL 


*  Ultra  compact  5"  x5V*"  *  IVj"  *  OPTO 
isolated  output  »  Battery  or  DC  powered  •  f  uL 
function  Iambic  Keyer  •  Adjustable  speed  and 

weight  »  One  Year  Ace  Systems  Warranty 

-  See  Your  Ace  Dealer  - 

*  Amateur  Electronics  Supply 

*  Barry  Electronics 

*  KJI  Electronics 

*  Madison  Electronics 

*  Oklahoma  Comm.  Center 

*  R.  F.  Enterprises 

*  R  &  L  Electronics 

*  Rivendell  Electronics 

Ace  Systems  *  RO  1  *  Box  S3  •  Wilcox,  PA  15870 
(814)  965-5937 
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Silent  Solar  Power 


The  S319.95  Bulk  [-Tested  QRV  Solar  Power  Supply  keeps  your 
repeater  on  the  air  'round  the  cloct  or  powers  your  10(kv  Hr*  siarion 
6D  hrsa  monrti.  Con  no]  circuit  speeds  charge  protects  ael  celJs  & 
WaEed  fcamtries,  fuUv  assembled,  QRV.  nornblc.  Easilv  expanded. 

V^™s^'ti  AntennasWest 

(801)373-8425  *T^j™>oofi2 

CIRCLE  236  ON  I  EADER  SI  W1CE  CARD 


MA/ COM 


AUTOMATIC  ANTENNA  MATCHER 

The  ultimate  advanced  technology 

when  you  need  it  most 


P.O.  Box  502 
Ft.  Laud*rdal*,  Ft.  33302 
(305)  523-6369 


Call  Sonny 


lTMB 


lOTTOM    L<NE 


'MAKCJUM    w,:ipiwjj' 
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rugh  e»<ci<wpcif  rk-ai^i Pei  tonal  chwisi  MOcr  COD  iS3j 
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HPD  2  HMDM  inaic  pertarmamtR  riipplg,  85'  long  162  *.■   *■!:!:  ppd 
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SASt"  (cm  catalogue  nl  3Q  dipnlis,  slnpflis.  jiuj  ipjc^-tatinQ,  ynii|Ur  *rtEcnn»s 


...    -A.    .^-^  WINN    ANTENNAS 

700-394-34 1  4  BOX  393  Ml-  PPOSP^CT.  1L  600S4 
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ere's  the  Beam? 

ThereV  «  3D  m.ewt  DX  HalGquare  slung  tetweo  rhu  tree 
a  ad  the  peat  of  Hk  W*£  Tea  JQJ  15  iDcKr  HalfSquarcs 
Ji.aDf>  uD  Jf  ilhi  -caVf  s-  Of  ihc  b^use.  The  !Ki*hK-F 
tavcn'i  n^iii-'cJ.  Bo!  tte  DXheaia  atan™).  Thai'i- 
tit*.  My  HaJfSquaixs  are  beard,  uor  *csin.  Tlicy  wwj 
DX  withotlE  a  t<wef.wiTh»UT  art  amplifier,  and  wirhf?g1 
leliin^rh?  neighbor*.  When  vou^rdcr  ^Jd.  5^  P&l-i. 
1#  M  15  M  20  M  4ft  M 

$39,95     $44*95      £49.95     Sfcy.95 
>l«tt?««^5!A^5f  Ord»r   Hot  L7 

Box  50061,  Pwo,  UT  84605       800-926-7373 
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HAM  RADIO  TOY  STORE,  Inc. 


WdrfarCard 


UNCLE  ELMER  SAYS:  Come 
in  and  operate  our  demo  station 
featuring  TEN-TEC  radios. 

CALL  for  low  prices- 


irar 

TEN-TEC 
117  WEST  WESLEY  STREET  -  WHEATON,  IL  60187  -  (708)  668-9577 


the  AC  LINE 

as  an 
ANTENNA? 


Do  you  have  any  idea  what  kind  of 
signals  you  or  your  neighbors  are 
putting  out  on  the  117v  line? 


lOdB 

per 

DIV 


FIG.  13 


100 


frequency 


1 00MHz 


The  high  voltage  rating  of  the  Spectrum 
Probe"  input  isolating  capacitance 
allows  direct  connection  to  the  power 
line.  (Don't  connect  to  the  power  line 
unless  you  are  knowledgeable  and  can 
meet  U/L  requirements!!!)  The 
incoming  power  line  RF  was  observed 
between  line  and  ground  (through  a 
GFI  for  insurance)  in  Fig.  13.  It  would 
seem  to  make  a  good  antenna. 


frequency 


100MHz 


Wrong.  Fig.  14  shows  the  effect  of  a  drill 
operated  on  the  same  line.  Momentary 
RF  levels  exceed  the  70dB  probe 
overload  range.  Even  an  SCR  light 
dimmer  puts  out  interference.  Arcing 
insulation  in  an  AC  motor  will  exhibit 
high  levels  of  +irashft  —  observable  as 
significant  change  in  line  RF  when 
energized.  A  thunderstorm  is  a  real 
experience! 

You  can  evaluate  the  performance  of 
line  filters  by  observing  the  RF  levels 
either  side.  It  is  interesting  that  even  an 
L  filter  composed  of  a  circuit  breaker 
and  a  shunt  capacitor  can  have  a 
significant  effect.. 


107  SPECTRUM  PROBE 


coverts  your  scope  into  a 
100MHz  spectrum  analyzer 

$249  nst 

Smith  Design      1324 Hams 

Dresher,  PA  1 9025       (21 5)  643-6340 

Dealer  Ts  inquiry  invited 
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Reader  Service  Give  Away 

Just  fill  out  the  Reader  Service  card  and  send  it  in,  You'll  receive  free  product  information 

from  our  advertisers,  and  one  lucky  reader  will  win  a  great  prize  from  ICOM. 

THIS  MONTH'S  READER  SERVICE  PRIZE 

ICOM  IC-2SAT 

fCOM's  expertise  In  miniaturization  has  resulted  in  another  remarkable  handheld,  the  IC-2SAT 
■5  Watt  Power  Output 
The  IC-2SAT  delivers  a  full  5  watts  of  output  power  at  1 3,8V  DC. 

•  Built-in  NiCd  Batteries 
When  the  internal  batteries  are  exhausted  just  clip  on  one  of  the  optional  battery  packs  and  keep  on  operating! 

•  48  Memory  Channels 
Each  memory  and  call  channel  stores  all  information  required  for  repeater  operation. 

•  Quick Tuning  Control 
Frequencies  or  memory  channels  can  be  easily  selected  with  the  built-in  keyboard  or  tuning  control  knob. 

•  DTMF  Code  Memory 
1 0  OTM  F  memory  channels  store  up  to  1 5  digits  each.  Excellent  for  autopatchingl 

•  BuitMn  Clock 
The  IC-2SAT  is  equipped  with  a  24-hour  system  clock  with  timer  function. 

■  External  DC  Power  Jack 

The  1C-2SAT  can  be  connected  to  an  external  6-1 6  vott  DC  power  supply  directly. 
The  ICOM  1C-2SAT  includes  a  variety  of  other  features  like  convenient  scan  functions ,  priority 
watch,  memory  masking,  memory  transfer,  tone  squelch  and  so  much  more.  Battery  packs  and  a 
battery  case,  chargers,  headsets  and  a  wide  selection  of  other  options  are  also  available. 
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Number  1 5  on  your  Feedback  card 


OVE  AND  BEYOND 


C.L  Houghton  WB6IGP 
San  Diego  Microwa  ve  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  921 19 

Microwave  Beacons 


To  round  out  Jast  month's  column  on 
waveguide  mixers  and  microwave  for- 
mulas, this  month  I'll  cover  a  typ real  10 
GHz  microwave  beacon.  By  changing 
the  RF  source  and  antenna,  you  can 
adapt  the  plans  for  this  beacon  to  other 
microwave  frequencies. 

Unlike  beacons  on  lower  frequen- 
cies such  as  6  meters,  microwave  bea- 
cons are  not  put  up  only  to  reveal  cur- 
rent propagation  conditions,  If  you 
heard  a  6  meter  beacon  clearly,  you 
would  rush  to  the  shack  and  start  oper- 
ating,  looking  for  contacts  on  that 
band.  But  if  you  heard  a  microwave 
beacon  from  some  remote  toe  at  ton, 
you  would,  instead,  get  busy  on  the 
phone  to  set  up  contacts. 

The  microwave  beacon  not  only 
alerts  you  to  band  conditions,  but  also 
serves  as  a  piece  of  test  equipment. 
During  contests,  the  microwave  bea- 
con transmits  a  signal  that  stations  can 
use  to  check  antenna  alignment  and  to 
prove  that  thei  r  stations  are  functioning 
normally.  Most  importantly,  the  mi- 
crowave beacon  provides  a  reference 
signal  local  amateurs  can  use  as  a 
transfer  frequency  standard-  This  way, 
the  custodian  of  the  beacon  can  verify 
frequency  as  accurately  as  he  can  (in 
the  band,  of  course)  and  set  the  stan- 
dard. 

Frequency  and  Offset 

In  any  large  group,  someone  can 
come  up  with  a  best  method  of  deter- 
mining frequency  either  by  wavemeter 
or  frequency  meter.  The  method  used 
doesn't  make  any  difference,  When 
you  have  this  type  of  system  in  place, 
afl  other  stations  can  set  their  equip- 


VHF and  Above  Operation 

ment  to  copy  the  beacon.  You  can  set 
your  system's  frequency  to  either  side- 
band mix  product,  offset  by  your  IF  fre- 
quency. This  offset  is  determined  by 
whatever  IF  frequency  you  are  using. 
One  standard  is  30  MH2.  For  example, 
if  the  transmitter  is  on  10.250  GHz,  you 
can  copy  on  either  10.220  or  10.280 
GHz,  since  both  frequencies  are  in  the 
30  MHz  offset  due  to  the  IF  frequency. 
When  ail  locai  stations  are  copying 
the  same  beacon,  frequency  determi- 
nation problems  decrease.  Until  most 
amateurs  in  an  area  can  agree  on  just 
where  1 0.250  GHz  is,  it  can  be  a  large 
stumbling  block.  Even  if  a  beacon  is 
sjightty  off-frequency,  everyone  in  the 
3ocal  area  using  the  beacon  will  be  af- 
fected the  same.  What  matters  is  that 
alt  stations  in  a  local  area  know  where 
the  beacon  is  and  use  it. 


Antenna  Checking 

With  a  microwave  beacon,  you  can 
check  your  antenna  direction  pointing, 
and  test  the  sensitivity  of  your  receive 
system.  Microwave  antennas,  espe- 
cially desh  types,  can  have  beam 
widths  of  3  to  4  degrees  or  less.  This 
makes  accurate  dish  aiming  very  im- 
portant. Copying  a  local  beacon,  you 
can  verify  direction  (compass  bearing) 
and  vertical  position.  This  helps  elimi- 
nate one  more  wobble  in  the  system. 
Sensitivity  can  be  verified  by  compar- 
ing results  to  past  tests,  or  by  placing 
an  attenuator  in  the  system  for  further 
tests.  Use  of  a  beacon  has  proved  to  be 
a  valuable  asset,  letting  you  make 
quick  assessments  of  system  perform- 
ance. Quick  verification  can  be  every- 
thing during  contest  weekend.  See  the 
beacon  schematic  in  Figure  1. 

The  Beacon  System 

Construction  of  a  10  GHz  beacon  is 
quite  simple.  All  you  need  is  a  source  of 
RFT  such  as  a  Gunn  oscillator,  an  irien- 


Pboto  A  Lyte  Patison  VK2ALU  of  WoUongong,  Australia,  operating  a  W368  MHz 
transceiver  on  SSBf  testing  over  80  km  to  VK2ZAC  (who  cart  receive  on  S$B  but 
only  transmit  on  NBFM).  Note  sighting  telescope  mounted  below  dish,  A 
Cassegrain  subt effector  feed  is  used  allowing  more  efficient  iifumination,  The  20 
inch  dish  is  a  searchiight  reflector. 


Photo  B.  "All  mode"  (CW,  S$Bf  and  NBFM)  10  GHz  transverter  constructed  by 
VK2ALU  Oscillator  chain  and  amplifier  is  a  G4DDK  design  feeding  a  X9  SRD  (step 
recovery  diode)  multiplier*  The  10  GHz  mixer  section  is  a  G3JVL  design  (image 
reject  mixer)  with  output  on  144  MHz. 


tification  system,  and  an  antenna.  The 
CW  identification  system,  described  in 
the  June  1 990  column,  is  just  a  simple 
TTL  keyer  with  an  EP ROM  loaded  with 
your  callsign,  The  unit  repeats  what  is 
loaded  into  the  EPROM  over  and  over 
again,  resettling  after  each  message. 
The  audio  output  from  the  keyer  is  cou- 
pled to  the  adjust  terminal  of  a  Gunn 
oscillator  power  supply,  imposing 
wideband  FM  modulation  on  the  Gunn 
osciflator. 

In  most  beacon  setups  the  power 
supply  (unregulated  DC)  is  remote  to 
the  actual  beacon,  with  the  Gunn  oscil- 
lator/power supply  modulator  and 
keyer  located  within  a  common  hous- 
ing with  the  microwave  antenna.  The 
keyer  is  about  the  size  of  a  pack  of 
cigarettes  and  the  Gunn  oscillator  is  a 
compact  structure  about  an  inch  and  a 
half  square,  A  short  section  of  plastic 
drainage  pipe  is  often  used  to  house 
the  entire  system. 

The  Beacon  Antenna 

The  antenna  selected  for  beacon  op- 
eration must  be  compact,  high-gain, 
and  omnidirectional  to  be  of  general 
use.  What  fills  the  bill  is  the  near  om- 


nidirectional waveguide  slot  antenna. 
For  10  GHz,  a  waveguide  slot  antenna 
is  less  than  a  foot  long;  6  slots  (on  each 
side  of  the  waveguide)  exhibits  10  dB 
gain.  See  Figure  3  for  construction 
details. 

The  top  of  the  antenna  is  shorted 
with  a  machined  brass  insert  that  clos- 
es off  the  top  of  the  waveguide,  A 
single  waveguide  flange  connects  the 
antenna.  The  Gunn  oscillator  may  be 
directly  connected  to  the  antenna,  or  a 
magnetic  isolator  may  be  placed  be- 
tween the  antenna  and  the  Gunn  oscil- 
lator. The  isolator  helps  reduce  pulling 
on  the  Gunn  oscillator  by  allowing  RF 
to  flow  freely  in  one  direction,  which 
provides  high  loss  to  reflected  RF 
(VSWR), 

The  slots  in  the  waveguide  are  verti- 
cal, in  the  same  plane  as  the  length  of 
the  waveguide.  The  radiated  RF  is  hori- 
zontally polarized.  To  receive  horizon- 
tally polarized  radiation,  your  receive 
waveguide  must  be  vertical  (the  ionger 
opening  of  the  waveguide),  Having 
your  waveguide  vertically  polarized 
means  having  the  long  opening  of  the 
waveguide  horizontal  If  this  sounds 
confusing,  just  remember  the  ruie:  The 
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Figure  1.  10  GHz  beacon  showing  CWID  Ter  and  po  wer  supply.  Regulator/modula- 
tor audio  from  ID  'er  feeds  to  adjust  terminal  of  regulator  for  modulation  on  input  on 
regulator  output  voltage  to  Gunn  oscillator,  which  produces  high  quality  wideband 
FM  on  1Q  GHz  (See  "Above  and  Beyond"  in  the  June  1990  issue  of 73  for  CW  ID 
details). 
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polarization  is  opposite  to  the  long 
opening  of  the  waveguide. 

If  you  try  to  copy  a  signal  of  the  oppo- 
site  polarization  to  what  you're  run- 
ning,  this  will  add  an  additional  30  dB 
loss — yes,  30  dB  loss— on  your  end  of 
the  cfrcuit.  This  really  makes  it  difficult 
to  copy  signals.  Rotating  the  wave- 
guide or  system  90  degrees  will  help. 

Mounting  the  System 

The  keyer,  Gunn  oscillator,  and  slot 
antenna  are  mounted  inside  a  short 
section  of  4"  O.D.  plastic  drainage  pipe 
with  top  and  bottom  cap  plugs,  avail- 
able at  most  hardware  stores,  to  water- 
proof the  assembly.  DC  power  is  sup- 
plied via  the  cable  to  the  regulator 
assembly  located  in  the  pipe.  We  usu- 
ally provide  12  volts  at  the  power  sup- 
ply and  regulate  the  Gunn  DC  to  10 
volts,  and  the  keyer  to  5  volts.  DC  loss 
is  not  a  problem  for  moderate  lengths 
of  cable;  for  longer  lengths,  use  15 
volts  DC,  See  Figure  4. 

Three  beacons  have  been  operating 
in  the  San  Diego  area  for  at  least  sever- 
al years.  Maintaining  these  beacons 
are  Jack  N6XQ,  at  his  home  on  Point 
Loma  overlooking  the  Pacific;  Ed 
W60YJ,  at  his  home  in  University  City 
just  north  of  San  Diego  proper;  and 
Kerry  N6IZW,  on  Mt  Helix,  The  latter 
has  served  many  hams  for  the  years  it 
has  been  in  operation.  AH  have  proven 
valuable  tools  for  microwave  use. 

Alternate  Test  Source 

If  you  do  not  have  a  beacon  or  a 
signal  generator  in  your  area,  for  sim- 
ple tests  you  can  use  the  "boomer- 


ang/7 a  test  oscillator  connected  to  the 
waveguide  detector  for  the  band  of  in- 
terest  (10  GHz  in  this  case).  You  must 
be  using  wideband  FM  and  an  IF  sys- 
tem like  the  TDA-7000  IF  amplifier  ("10 
GHz  Fun/1  in  the  April  1990  issue  of 
73)  which  has  an  IF  amp  operating  at 
30  MHz.  It's  easy  to  build.  All  you  need 
is  a  crystal  oscillator  at  30  MHz  coupled 
Into  the  detector  mount.  Don't  forget  to 
provide  a  DC  return  (RFC)  for  the  de- 
tector diode. 

When  the  boomerang  receives  RF 
(from  the  transmit  unit),  it  mixes  the 
received  RF  with  the  30  MHz  oscillator 
and  produces  a  return  signal  plus  and 
minus  30  MHz  back  to  the  transmitter. 
Thts  signal  is  not  frequency  depen- 
dent; it  will  work  with  any  IF  (change 
the  crystal  to  your  IF  frequency).  Also, 
it  does  not  matter  what  your  10  GHz 
frequency  is.  In  this  regard,  it  is  very 
poor  to  useless  for  frequency  determi- 
nation, but  it  gives  a  low  level  signal  for 
testing. 

Mailbox  Comments 

Junji  Tamura  JH1MOY  of  Japan  is 
gathering  components  for  a  10  475 
GHz  system.  I  must  admrt  i  do  not  know 
the  band  structure  for  Japan,  but  I  am 
looking  into  this  to  find  out  which  fre- 
quency the  activity  there  is  centered 
on.  I  hope  to  have  more  information  on 
Junji's  progress  and  other  microwave 
activities  from  Japan. 

Ammar  Talhoum  of  Jordan  writes 
that  he  is  finding  the  microwave  arti- 
cles very  interesting,  but  he  is  having 
trouble  obtaining  materials  to  con- 
struct the  Pol ap lexer  mixer  and  finding 
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The  Versatile  7490 IC 

The  7490  (74LS90,  etc.)  is 
specified  as  a  decade  counter,  di- 
viding TTL  pulses  by  a  factor  of 
10.  What  is  not  so  well  known  is 
that  this  chip  can  be  connected  to 
divide  by  any  whole  number  be- 
tween 5  and  10.  This  lets  you  use 
cheap  surplus  crystals  when 
building  a  crystal  calibrator— sec- 
ondary frequency  standard — 
which  should  be  in  every  ham  sta- 
tion. 

Because  published  circuits  and 
commercial  crystal  calibrators 
use  100  kHz,  or  1,  2,  or  4  MHz 
crystals,  dealers  price  these  crys- 
tals higher  than  other  surplus 
crystals.  Using  a  50e  7490  IC  fol- 
lowing any  crystal  oscillator  using 
a  5.  6P  7h  8,  9  or  10  MHz  crystal, 
output  at  1  MHz  is  produced  by 
properly  wiring  the  7490.  This  can 
be  divided  further  if  you  wish,  us- 
ing a  combination  of  dual  flip-flop 
7474s  to  produce  the  more  usual 
100,  50,  25  and  10  kHz  marker 
frequencies  (see  "An  HFA/HF/ 
UHF  Marker  Generator/'  73,  Jan- 
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uary  1 991 ,  p.27).  The  figure  shows  the  con* 
nections  which  allow  the  7490  to  divide  by 
5,  6,  7,  a,  Sand  10. 

J.  Frank  Brumbaugh  KB4ZGC 

Buffalo  NY 


a  source  of  Gunn  diodes.  He  would 
appreciate  any  assistance,  Well,  Am- 
mar, I  would  be  glad  to  provide  parts  for 
the  Polaplexer.  The  only  additional 
charge  would  be  for  overseas  airmail. 

Shipping  components  to  any  part  of 
the  U.S.  or  Canada  isn't  a  problem,  but 
restrictions  on  exports  to  some  coun- 
tries  might  apply.  According  to  the  U.S. 
Export  Administration,  items  such  as 
Gunn  diodes  were  restricted  under  tar- 
iff ECCN  1544A  subpart  bt1p  but  this 
restriction  has  recently  been  lifted.  This 
makes  shipment  easier,  as  it  now  comes 
under  the  "general  destination'*  cate- 
gory instead  of  'controlled  tariff/' 

Kurt  AL7LQ/3,  a  member  of  the  U.S. 
Coast  Guard,  reports  that  he  has 
moved  from  Kodiak  Island,  Alaska,  to 
Laurel,  Maryland.  I  know  this  will  add 
some  microwave  activity  to  that  part  of 
the  woods.  Kurt  is  looking  for  informa- 
tion on  an  11  GHz  phase-locked  brick 
manufactured  by  Micromega,  and  also 
for  any  information  on  a  Huggins  Labs 
TWT  power  supply  model  328D«  If  you 
can  help  him  out,  write  Kurt  at  1 1 658  S. 
Laurel  Dr.K  #2  D,  Laurel  MD  2Q708. 

Lyle  Patison  VK2ALU  of  Wollon- 
gong,  Australia,  writes  about  10  GHz 
operation  Down  Under.  He  says  it's  dif- 
ficult to  obtain  microwave  components 
there.  Despite  this,  he  used  a  trans- 
former he  got  from  a  microwave  oven 
to  construct  a  1-watt  TWT  power  sup- 
ply for  a  surplus  tube,  Lyle  states  that 
this  arrangement  works  well,  but  it's 
not  too  portable.  I  have  to  take  my  hat 
off  to  Lyle,  as  building  a  TWT  power 
supply  is  no  small  undertaking.  It's  one 
that  I  (with  all  the  components  I  have 
available)  won't  consider. 

Lyle  says  there  are  two  other  ama- 
teurs in  Wollongong  on  10  GHz,  one  on 
SSB  and  the  other  on  FM.  There  are 
two  other  SSB  amateurs  in  Sidney,  bui 
Lyle  says  he  has  a  45  degree  elevation 
rise  in  their  direction,  and  has  to  use 
scatter  propagation  to  make  the  60  to 
70  km  path.  See  Photos  A  and  B,  show- 
ing Lyle  and  his  very  well-built,  home- 
constructed  equipment.  His  accom- 
plishments are  amazing — and  in  a 
iocation  where  microwave  items  are 
scarce.  Keep  up  the  good  work,  Lyle. 

Kits  and  Parts 

All  kits  and  Gunn  devices  that  I  have 
mentioned  In  previous  columns  are  still 
available  at  the  same  prices.  Got  to 
hold  the  line  and  keep  things  inexpen- 
sive. The  only  item  that  has  proven  dif- 
ficult to  get  parts  for  is  the  ferrite  anten- 
na for  VLF  frequency  calibration. 

Add  to  this  list  of  items  the  10  GHz 
slot  antenna  described  in  this  column.  I 
have  had  them  fully  machined  and  con- 
structed for  those  who  do  not  wish  to  do 
it  themselves  from  the  instructions  in 
Figure  4,  The  cost  of  the  machined 
waveguide  assembly  1  end  cap,  and 
high  quality,  commercially  gold-plated 
waveguide  flange,  is $40  postpaid  U.S. 
The  antenna,  as  machined ,  exhibits  an 
SWR  of  less  than  1,1:1,  about  32  dB 
return  loss.  The  antenna  assembly  can 
be  soft-soldered  or  brazed  together  in  a 
few  minutes.  Alt  three  parts  are  a  tight 
fit  for  final  assembly.  The  flanges  in- 
cluded in  this  kit  cost  just  under  $8 
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Figure  2.  The  boomerang.  The  mi- 
crowave return  signal  test  adapter  re- 
ceives 10  GHz  RF  and  mixes  with  30 
MHz.  Local  oscillator  and  return  mi- 
crowave RF  USB  and  LSB  mix  at  30 
MHz  spacing  for  receiver  testing  and 
antenna  aiming  tests. 
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Figure  3.  10  GHz  omnidirectional  slot 
antenna,  horizontally  polarized  with 
approximately  10  dB  gain.  Use  a  10 
inch  length  of  #16  waveguide  (1*  xVk" 
O.D.)  for  the  6  slot  version.  Cut  the 
slots  into  the  I  *  wide  side  of  the  wave- 
guide, then  flip  it  over  180  degrees  and 
cut  slots  into  the  other  side  to  match 
the  slots  you  just  cut  out. 
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Figure  4.  1 0  GHz  beacon  system  pack- 
age. The  waterproof  DC  cable  exits 
from  unit  at  the  bottom.  Attach  a  clamp 
to  secure  it  Do  not  place  objects  near 
the  top  of  the  antenna. 


each,  which  was  quite  a  shock  to  my 
system.  Thought  they  should  run  about 
$4  for  new  flanges;  boyt  was  my  esti- 
mate in  error. 

As  always,  I  will  be  glad  to  answer 
any  questions  relating  to  microwave  or 
other  topics.  Please  send  an  SASE  for 
prompt  reply.  Chuck  WB6IGP. 
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Space— The  Final  Frontier 

A  classroom  visit  from  Captain 
James  T.  Kirk  of  the  Starship  Enter- 
prise could  not  have  generated  more 
excitement  than  the  radio  contact  with 
two  real-life  astronauts  that  we  had  re- 
cently. 

In  early  October,  I  was  planning  my 
strategy  for  introducing  a  unit  on 
" Space  Travel  and  Com  muni  cations  " 
I  incorporate  a  ma)or  area  on  space  in 
my  ham  radio  curriculum  every  term, 
There  is  such  an  abundance  of  materi- 
al that  I've  never  taught  it  the  same  way 
twice  in  more  than  10  years.  This  is  a 
favorite  area  of  s!udy  for  my  6th,  7th, 
and  8th  graders 

I  finally  decided  that  a  great  opening 
lesson  would  be  lo  show  an  old  science 
fiction  movie  from  the  1950s  and  com- 
pare it  to  the  tapes  of  shuttle  launches 
and  the  SAHEX  {ape  from  the  ARRL 
Purely  by  coincidence,  when  I  opened 
up  a  session  of  trie  CQ  All  Schools  Net. 
Jay  Apt  N5QWL  was  my  first  checMn. 
Jay  introduced  himself  as  an  astronaut 
from  the  Johnson  Space  Center.  He 
had  heard  about  our  net  with  schools 
across  the  country,  and  he  wanted  to 
get  on  and  chat  with  the  youngsters, 
I'm  not  sure  who  was  more  excited— 
the  students  or  the  teacher — but  t  do 
know  that  there  was  a  smile  on  every- 
one's face  that  afternoon. 

Jay  spoke  to  the  children  about 
plans  for  future  shuttle  missions,  and 
about  how  much  he  was  enjoying  ham 
radio  himself.  He  made  a  big  impres- 
sion on  the  youngsters  by  telling  them 
about  the  importance  of  getting  a  good 
education  and  of  considering  technical 
careers.  There  was  electricity  in  the  air! 
Within  minutes  of  the  end  of  the  con- 
tact, the  rest  of  the  school  knew  about 
our  good  fonune 

For  days  after  the  contact,  parents 
contacted  me  to  verify  that  it  was  all 
true,  and  to  find  out  what  we  were  do- 
ing in  the  ham  radio  program.  What  an 
incredible  fcickoff  to  my  unit  on  space 
communications! 

During  the  next  four  weeks,  the  chil- 
dren produced  some  of  the  most  cre- 
ative and  welMesearched  reports  and 
projects  I  have  ever  seen.  Even  the 
more  "reluctant  learners'1  came 
through  with  flying  colors  as  they  pre- 
sented puppet  shows  with  pipe  cleaner 
astronauts  and  popsicle  stick  space 
stations. 

In  the  midst  of  this  flurry  of  space-re- 
lated activity,  on  November  13,  John 
WD5EEV,  our  friend  from  the  Johnson 
Space  Center,  checked  into  the  CQ  AH 
Schools  Net  with  a  special  guest.  He 
cryptically  told  us  'This  will  make  your 
day."  He  was  right!  Next  at  the  mike 
was  Ron  Parise  VVA4SIR,  to  say  hello 
to  the  children.  Once  again,  the  excited 
looks  of  delight  from  the  youngsters 


were  a  sight  to  behold,  Ron  told  the 
class  thai  the  crew  from  the  SAHEX 
mission  STS-35  was  at  the  Johnson 
Space  Center  in  preparation  for  the  De- 
cember launch  of  the  Columbia.  He  al- 
so stressed  the  importance  of  getting  a 
good  education  and  encouraged  the 
kids  to  think  about  entering  technical 
fields  of  study. 

I  was  privileged  to  observe  the  in- 
tense looks  of  pleasure  on  the  faces  of 
the  children  as  they  listened  to  the 
comments  of  a  man  about  to  go  on  a 
space  voyage.  It  occurred  to  me  that 
the  astronauts  are  the  real  heroes  of 
our  times.  The  men  and  women  who 
risk  their  lives  and  dedicate  them- 
selves  to  the  expansion  of  scientific 
knowledge  are  the  ones  who  are  truly 
worthy  of  our  respect  and  admiration. 

While  it  may  be  true  that  you  can't 
initiate  every  space  unit  with  a  live  con- 
tact from  an  astronaut,  there  are  count- 
less high -motivational  lessons  that  can 
be  used  to  spark  the  children's  imagi- 
nations. 

The  following  are  a  couple  of  sample 
lesson  plans.  If  any  teacher  is  interest- 
ed in  getting  copies  of  other  space  les- 
son plans,  just  drop  me  a  line  and  I'll  be 
happy  to  mail  them  to  you.  P tease  let 
me  know  about  creative  and  success- 
ful lessons  you  are  doing  with  your 
classes. 

Lesson  Flan— Shuttle  Travel 

Lesson  Aim:  To  learn  abou*  space 
shuttle  travel 

Motivation;  Have  students  put  up 
space  shuttle  posters  in  the  room. 
Ask  them  to  bring  video  tapes  of 
launches  that  they  taped  at  home  from 
the  TV  news.  Show  the  videotape 


"Space  Camp,"  the  ARRL  videotape 
"SAREX,"  and  other  related  tapes 
Point  out  the  role  of  communications  in 
space  travel. 

Background:  The  U.S.  space  shut- 
tle, the  workfs  first  reusable  space- 
craft first  flew  in  1981.  After  reaching 
orbit,  its  two  solid  fuel  booster  rockets 
are  jettisoned  and  then  recovered.  Its 
main  fuel  tank  is  released  when  empty; 
it  burns  up  on  re-entering  the  earth's 
atmosphere.  The  orbiter  craft — the 
heart  of  the  space  shuttle — looks  and 
lands  like  an  airplane  minus  the  en- 
gine. Special  heat-resistant  ceramic 
tites  protect  it  from  burning  up  on  re-en- 
try.  There  are  three  orbiters  in  the  U.S. 
shuttle  fleet.  The  shuttle's  cargo  bay 
can  carry  satellites,  scientific  equip- 
ment, or  a  complete  space  lab. 

Activities,  Science  or  History:  Have 
students  research  and  report  on  Sput- 
nik 1,  the  first  satellite  to  orbit  the 
Earth,  or  any  other  mission  since  then. 
Have  committees  report  benefits  to  us 
from  missions,  such  as  international 
communications  and  TV  links  via  satel- 
lite; weather  satellites  aiding  in  weath- 
er predictions  used  by  farmers,  sailors, 
and  airlines;  and  even  hams  getting  a 
chance  to  talk  to  astronauts  white  in 
space! 

Activities*  Language  Arts:  After 
viewing  videotapes,  elicit  responses 
on  what  it  would  feel  like  lo  be 
launched  into  space.  List  words  on  the 
board  appropriate  to  age  level;  dizzy, 
euphoric,  light-headed,  amazing,  un- 
real, awesome,  and  so  on  Discuss 
each  word  and  have  students  write  a 
paragraph  describing  how  they'd  fee* 
during  lift-off.  Have  students  write  a 
science  fiction  story  about  astronauts 
"lost  in  space"  without  their  radios. 

Lesson  Plan  for  Spacelab 

Lesson  Aim:  To  learn  about  Space- 
lab missions. 


Motivation:  Say  to  students:  "Imag- 
ine factory  workers  reporting  to  work  in 
space.  Does  this  sound  far-fetched? 
Maybe  not," 

Background:  November  1983.  the 
space  shuttle  Columbia  was  launched 
with  Spacelab  1  in  its  cargo  bay. 
Spacelab  was  designed  as  a  place 
where  scientists  could  do  experiments 
in  the  unique  environment  of  Earth  or- 
bit. Due  to  weightlessness  conditions 
in  Spacelab,  handrails  and  foot  re- 
straints were  installed  to  prevent  scien- 
tists from  floating  about, 

Spacelab  has  a  pallet  (storage  plat* 
form)  where  materials  and  equipment 
can  be  exposed  to  space  and  remotely 
handled  by  the  shuttle's  manipulator 
arm,  The  first  Spacelab  mission  lasted 
IfJdays. 

Activities,  Science  or  History:  Have 
committees  research  the  benefits 
derived  from  Spacelab  missions: 
Group  1),  animal  research;  Group  2). 
electronics/communications;  and 
Group  3),  drugs/medicines.  Examples: 
i )  manufacturing  silicon  chips  (used  in 
computers)  could  be  performed  more 
accurately  and  economically  in  space, 
2 J  conditions  in  space  make  drug-man- 
ufacturing easier;  and  3)  electrophore- 
sis f  using  an  electrical  current  to  sepa- 
rate materials  dissolved  in  a  liquid,  can 
be  done  wtth  a  greater  degree  of  purity 
in  space. 

Activities,  Art  or  Language  Arts: 
Have  students  submit  sketches  of  what 
a  space  "floating  factory"  might  look 
like,  then  describe  rt.  Have  them  write  a 
composition  telling  what  kind  of  people 
could  work  there.  Describe  what  it 
would  be  like  to  live  in  the  Spacelab  for 
several  months.  One  thing  workers 
could  do  during  nonwork  hours  (if  they 
got  their  amateur  license  before  the 
mission)  is  talk  to  family  and  friends  on 
Earth  by  making  contacts  via  amateur 
radio. 


The  crew  of  mission  STS-35. 
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Bin  Brown  WB8ELK 
%  73  Magazine 
For  est  Road 
Hancock  NH  03449 

Cross-country  ATV 
Adventure! 

On  d  dear  morning  this  spring,  the 
door  to  a  large  blimp  hangar  in  Orange 
County,  California,  wilt  open  to  reveal  a 
75-fool  diameter  balloon,  a  gondola 
suspended  high  in  the  air  just  below 
the  balloon,  and  a  large  ballast  balloon 
on  the  bottom  (see  Photo  A),  Three 
daring  bahoonists  will  ride  in  the  gon- 
dola as  they  attempt  a  nonstop  cross- 
country flight. 

This  is  a  warm-up  flight  for  their  non- 
stop round-the-world  flight  scheduled 
for  Ihis  November.  Dubbed  Earth* 
winds,  the  November  flight  will  fly  in 
the  [et  stream  at  a  constant  altitude  of 
35.000  feet.  The  three  balloon  ists  will 
ride  in  a  special  pressured  gondola 
(see  Photo  B)  suspended  between  the 
helium  balloon  and  a  unique  ballast 
balloon.  The  ballast  balloon  is  what 
makes  the  mission  possible.  Its  weight 
can  be  adjusted  by  varying  its  internal 
pressure  through  means  of  a  high- 
pressure  Ian  and  release  valve  This 
means  that  very  tittle  ballast  needs  to 
be  carried,  resulting  in  very  long  flight 
duration  capabilities.  If  the  winds  are 
favorable,  it  should  take  from  It  lo  20 
days  to  circle  the  globe. 

Onboard  the  gondola  in  November 
will  be  captain  Larry  Newman  KB7JGM. 
Ma).  Gen.  Vladimir  Dzhanibekov 


Photo  A  Earthwinds  fesf  flight  (Sept  8r  1990}  at 
17t500  feet  over  Mt.  Rainier.  Washington.  The 
March  tesi  flight  balloon  is  identical  ta  this  system. 
Photo  by  Mark  GreenbergJVisions. 


Ham  Television 


(director  of  cosmonaut  training  in  the 
Soviet  Union),  and  Richard  Branson  (who 
just  completed  the  first  hot-air  balloon 
crossing  of  the  Pacific — Newman  was 
the  first  to  cross  the  Pacific  in  a  helium 
balloon  in  1981). 

Since  flying  with  the  historic  trans- 
oceanic balloon  crossings  of  Double- 
Eagle  Jl  (Atlantic)  and  Double-Eagle  V 
(Pacific),  Larry  Newman  has  dreamed 
ol  ihe  ultimate  ballooning  conquest  of  a 
nonstop  round-the-world  flight.  After 
years  of  planning,  It  could  be  a  reality 
this  spring. 

Work  a  Balloon 

Larry  KB7JGM1  a  very  enthusiastic 
ham,  is  quite  active  on  10  meter  SSS 
(recently  he's  been  found  around 
28.385  MHz).  He  is  a  pilot  with  America 
West  Airlines  (see  Photo  C),  and  soon 
plans  to  operate  on  20  and  15  meters 
while  on  his  twice  weekly  coast-to- 
coast  Boeing  757  flights. 

During  Ihis  spring's  balloon  test 
flight,  he  will  be  active  on  20, 1 5  and  1 0 
meters.  Listen  on  28  385.  21 .365  and 
14  330  MHz  for  KBTJGM/balloon 
throughout  the  flight.  When  Larry  is  not 
operating  live  from  the  balloon,  he  may 
have  a  talking- voice  beacon  operating 
on  28.365  MHz  to  relay  their  altitude 
and  position.  Hopefully  schools  nation* 
wide  can  monitor  these  transmissions 
and  plot  the  balloon's  path  as  it  drifts 
across  the  country. 

Live  ATV  from  17,500  Feet 

In  addition  to  Larry's  HF  activities, 
he  plans  to  operate  a 
complete  ATV  station! 
A  live  color  camera  at- 
tached to  the  railing  of 
the  gondola  can  be  re- 
motely pointed  via  a  2 
meter  control  link  when 
Larry  is  busy  with  other 
activities .  When  Larry  is 
not  receiving  ATV,  he'll 
be  transmitting  spec* 
tacutar  views  of  the 
Earth  below  that  can  be 
seen  on  434  MHz 
(439.25  MHz  alternate). 
Those  of  you  with  cable- 
ready  TVs  or  VCRs  can 
tune  in  on  cable  chan- 
nels 59  or  60  (as  long  as 
you  connect  an  outside 
antenna).  Since  they 
plan  on  flying  at  17,500 
feet  for  the  cross-coun- 
try effort,  anyone  within 
160  miles  of  the  flight 
path  should  be  able  to 
view  the  ATV  signal  or 
contact  Larry  on  2  me- 
ters. He  wilt  be  monitor- 
ing 144.34  MHz  FM  as 
well  as  the  HF  frequen- 
cies. 

Larry  can  operate 
with  either  vertical  or 


horizontal  polarization  on  ATV.  During 
each  night,  mere  is  the  possibility  of  a 
cross-band  ATV  repeater  mode:  434 
MHz  input/1255  MHz  output  (AM  or  FM). 
Two  Hnes  of  telemetry  will  be  dis- 
played at  the  bottom  of  Ihe  screen 
showing  the  altitude,  latitude,  and  lon- 
gitude; and  the  temperature,  ground 
speed,  and  heading  This  is  accom- 
plished with  the  aid  of  a  Magellan  GPS 
(Global  Positioning  Satellite)  receiver 
interfaced  to  flight  computer/video 
overlay  board  available  from  High 
Technology  Right.  The  telemetry  over- 
lay system  was  designed  by  Bob  Rau 
N8IYO  and  is  similar  to  that  used  in 
previous  balloon  experiments  (see 
High  Altitude  Ballooning.  Photo  E  in 
the  August  90  issue  of  73).  For  more 
information  contact  Bob  Ran  NBfYD, 
1450  Jeffery  St..  Ypsitanti  Ml  48198- 
6319.  Telephone:  (313)  482-2670. 

Flight  Path 

Typical  spring  wind  patterns  could 
take  the  crew  along  a  path  across 


Phofo  B.  Pressurized  gondola  which 
will  be  used  for  the  round-the-world 
flight  at  35,000  feet  this  November. 
Artist  rendering  by  Stan  Stokes. 


Photo  C.  Larry  Newman  KB7JGM.  America  West  Airlines  757  captain,  and  captain 
of  the  Earthwinds  balloon.  Photo  courtesy  of  America  West  Airlines. 


Photo  D.  With  an  ATV  receiver  you  'II  be  able  to  see  spectacular  views  such  as  this 
one.  Don  Moses  (backup  crewmember  for  the  Earthwinds  Right)  is  dressed  in  his 
cold  weather  gear  near  the  radio  operating  position.  Test  balloon  at  17,500  feet 
over  Mt.  Rainier,  Washington  (immediate  background).  You  can  see  Mt.  Adams, 
Mt.  Hood,  andMt.  St.  Helens  in  the  distance.  Photo  by  Larry  Newman  KB7JGM. 


southern  California,  Arizona,  New 
Mexico,  Kansas,  towa,  Illinois,  Indiana, 
Ohio,  Pennsylvania  and  into  New  York 
State.  The  flight  could  take  between  2 
to  4  days  to  complete.  Keep  in  mind 
that  this  ts  only  an  estimate  of  the  actu- 
al flight  path,  A  few  days  before  launch , 


the  actual  flight  path  should  be  easier 
to  predict. 

Due  to  the  current  world  situation, 
plans  for  this  spring's  flight  could 
change.  Listen  to  the  AMSAT  nets,  the 
ATV  net  (3.871  MHz,  tues,  at  8  p.m. 
EST)  and  packet  BBSs*  for  updates 
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Desert  Voices 

Continued  from  page  18 

case  another  message  comes 
through,  and  not  bother  with 
seeking  publicity.  The  gratitude 
and  recognition  of  the  people  you 
help  may  be  enough  for  you  per- 
sonally. But  no  publicity  means 
the  larger  community  remains  ig- 
norant of  what  you  're  are  doing. 
In  fact,  many  people  have  only 
a  vague  idea  of  what  a  ham  is  or 
does,  and  some  may  wonder  if 
there  is  such  a  thing  as  a  ham 
anymore.  For  example,  in  the 
first  38  years  of  my  life,  lived  in 
five  different  parts  of  the  country, 
I  only  met  ONE  ham.  Though  I 


knew  him  for  10  years,  I  didn  ft 
know  he  was  a  ham  until  I  moved 
a  couple  of  thousand  miles  away 
and  began  working  for  73  Maga- 
zine— and  received  a  letter  from 
him!  Hams  love  to  tune  in  the 
world  on  the  air — but  they  forget 
to  tell  the  world  in  person. 

Young  people  are  especially  af- 
fected by  this  lack  of  an  image  for 
the  amateur  radio  operator.  If 
they  have  never  heard  about  ama- 
teur radio  or  met  a  ham,  they 
cannot  easily  picture  them  in  their 
minds.  Yet  young  recruits  are 
what  amateur  radio  needs  most  of 
all,  Sof  do  it:  Tell  the  world. 


To  send  a  message  through  Desert  Voices  to  a  loved  one  in  the 
Middle  East:  First,  please  write  for  the  proper  forms.  Address 
your  request  to:  Desert  Voices  Project,  POB  23057,  Minneapolis 
MN  55423.  Please  do  not  call  on  the  telephone  unless  it  is  absolutely 
necessary.  If  it  is  truly  an  emergency,  and  you  must  call  to  order  a 
form,  the  number  is  (612)  463-7202,  The  office  staff  is  not  large 
enough  to  handle  many  incoming  calls,  and  they  would  not  tike  to 
have  the  line  blocked . 


H 
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AM  HELP 


We  am  happy  to  provide  Ham  Help  listings 
free  on  a  space  available  basis.  To  make  our 
lob  easier  and  to  ensure  that  your  fisting  is 
correct,  please  type  or  print  your  request 
cf&arfy  double  spaced,  on  afufi(8Vs"xii ") 
sheet  of  paper.  You  may  also  upload  a  listing 
as  E-mail  to  Sysop  to  the  73  BBS  /Hamhetp 
SIG  (24QQbaud,  8  data  bits,  no  parity,  1  stop 
bit.  (603)  525-4438).  Use  upper*  and  lower- 
case fetters  where  appropriate.  Also,  print 
numbers  carefully— a  f ,  for  example,  can  be 
misread  as  the  tetters  t  or  i,  or  even  the  num- 
ber 7.  Thank  you  for  your  cooperation. 

I  need  a  schematic  for  ICOM-726,  Mine  was 
destroyed  by  a  pet  Also,  I  woufd  like  to  corre- 
spond with  someone  interfacing  a  Tandy 
Model  100  with  the  GLB-PK1L  TNC.  Rick 
Thompson  N&HKE,  2079  tilth  Lane.  Coon 
Rapids  MN  55433. 

Does  anyone  know  where  I  can  get  a  copy 
of  a  book  called  "The  Ten  Meter  FM  Hand 
Book,11  by  Bob  Hell?  It's  been  out  of  print  tor 
about  five  years.  I  will  pay  copying  charges  tor 
this  hook  Bret  Singer  N3IHM,  POBox  1015, 
East  Stroudsburg  PA  18301. 

I  need  a  schematic  diagram  for  a  Randix 
stereo  cassette  receiver,  Model  #SCR-7104. 
If  you  have  a  mailing  address  for  the  Randix 
Company^  please  mail  the  address  to  me. 
Mr.  John  Sprenkle,  630  Cherokee  Ave  t 
Melbourne  FL  32935 

I  have  a  young  son  wilh  Down's  Syndrome, 
and  \  wouid  like  to  Increase  his  speech  ability 

using  a  speech  synthesizer.  Has  anyone  tried 
to  interface  Texas  instrument's  French 
Speak  &  Spell  to  a  computer?  I  would  like  to 
know  how  to  go  about  making  such  a  modifi- 
cation I  already  have  the  schematic  diagram 
for  the  Speak  &  Spell.  Or  would  anyone  know 
of  a  French  speech  synthesiser  at  an  afford- 
able price?  Thank  you.  Gregory  McKenna 
VE2AGY,  33  Marcel.  Vaiteyiietd*  Quebec, 
Canada  J6S4M4 

I  just  bought  a  Tandy  THS-8G  Model  4D. 
and  cannot  find  amateur  radio  related  soft- 
ware. I  would  appreciate  copies  of  Public  Do- 
main or  Shareware  programs,  I  will  pay 
postage  and  expenses.  Ibrahim  Picard 
N5LYP,  501  Hudson  Drive.  Westlake  LA 
70689. 

I  have  a  Telequipment  Model  S54A,  10x6 
cm  displayr  oscilloscope.  The  unit  has  no 
trace  and  J  need  a  schematic  and/or  manual 
(even  an  address  of  I  he  company)  in  order  to 
complete  the  repairs,  Steve  Reese  KE3KFI 


Your  Bulletin  Board 

N1 1.152 HWYM-95,  Channing Ml 49315. 

I  have  a  Johnson  Viking  Invader  2000 
frband  transmitter,  without  a  power  supply,  I 
need  a  schematic  and/or  manual  (or  address 
of  Ihe  company)  in  order  to  complete  the 
repass  and  build  a  power  supply.  Steve 
Reese  KE3KFr  N  11.152  HWY  M95,  Chan- 
ningMf49815. 

Wanted:  Pnstruction  book  tor  a  Regency 
Whamo  10  scanner,  Model  ACT-W10,  R. 
Fuechseh  12  Cove  Lane  Rd,,  Whippany  NJ 
07981.  (201)387-4034.  evenings, 

I'd  like  to  get  in  touch  with  someone  who 
has  a  manual  for  a  Cushman  Electronics 
Model  CE-4B  Service  Monitor.  I'm  trying  to 
repair  one  and  I  need  a  copy  of  the  service 
manual.  I  will  either  reimburse  you  tor  your 
copying  and  postage  expenses ,  or  you  can 
mail  me  the  manual  and  Tif  copy  and  return  it. 
Thanks!  Peter  Sfmpson  KA 1 AXY,  12Ruthel- 
len  Rd.,  Holtiston  MA  01746.  (508)  429-7069 
(home)  or  (SOB)  870-9837 (work). 

Wanteds  Collins  R39Q  receiver  service 
manual.  Lionel L  Sharp  VK4NS,  19KefsoStt 
Chermside,  Brisbane,  Queensland  4032, 
Australia . 

I  need  an  operating  manual  and  schematic 
for  a  Regency  HR-2B  transceiver.  Will  pay  for 
copying  and  mailing.  Doug  Stubbs,  69  Goff 
Rd.,  Lot  20,  Coming  NY  14830, 

I  would  like  to  obtain  any  mods  available  for 
the  Bearcat  BC76GXLT,  particularly  in- 
creased audio  and  eel  I  u  far  phone  info.  Chuck 
Kifch,  6083  Deer  Run,  Middletown  OH  45044. 
(513)890-7700. 

Wanted:  Schematic  diagrams  for  the  Yae- 
su  MH-12  speaker/microphone,  Heath  HW-2 
2  meter  handheld  transceiver.  Gtenn  Torres 
KB5AYO.  Rt.  1  Box  580-B,  Reserve  LA 
70084. 

Wanted  (desperately):  DG-5  digital  display 
for  mint  TS-S20.  I  also  need  DK-520  kit  for 
installation.  I  will  pay  top  dollar,  Roger 
W7LJD,  W9Q  Aflison  Rd [t  Piney  Flats  TN 
37686.  (615)  538-8787  (call  collect). 

Wanted:  Schematic  and  manual  for  EICO 
753  SSB  transceiver.  Wili  pay  expenses. 
Thomas  McWitiiams  Kf4N,  2600  N.  Glebe 
Rd.,  Arlington  VA  22207. 

I*m  looking  for  a  software  program  for  the 
Commodore  64,  to  run  an  AMTOfl  BBS. 
Howard  Bacon,  213  Holly  Ave  So.,  Pittsburg 
TN  37380-1313. 
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SMILE!  YOU'RE  ON  TV 

Only 
$329 

Designed  and 
built  in  the  USA 

Value  +  Quality 
from  over  25years 

in  ATV...W60RG 

With  our  all  in  one  box  TC70-1  70cm  ATV  Trans- 
ceiver you  can  easily  transmit  and  receive  live  action 
color  and  sound  video  just  like  broadcast  TV,  Use 
any  home  TV  camera  or  VCR  by  plugging  the  com- 
posite video  and  audio  into  the  front  VHS  10  pin  or 
rear  phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc 
and  TV  set  and  you  are  on  the  air... it's  that  easy! 

TC70-1  has  >1  watt  p.e.p.  with  one  xtal  on  439,25,  434.0 
or426,25  MHz,  runs  on  1 2-1 4  Vdc  @  ,5A,  and  hot  GaAsfet 
downcorwerter  tunes  whole  420-450  MHz  band  down  to 
ch3.  Shielded  cabinet  only  7x7x2.5",  Transmitters  sold 
only  to  licensed  amateurs,  for  legal  purposes,  verified  in  the 
latest  Callbook  or  with  copy  of  license  sent  with  order. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transceivers,  linear 
amps,  and  antennas  for  the  70,  33,  &  23cm  bands. 


(818)  447-4565  m-f  eam-5:30pm  pst, 

P.C,  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Visa,  MC,  COD 

Tom  (W6OR0) 
Marvann  (WB6YSS) 


Talk  With  The  Knowledgeable  People  At 

QUEMENT 
ELECTRONICS 

We  Carry  A  Full  Line  Of  Popular  And 
"Hard  To  Find"  ICOM  Products! 


ICOM 


.. 


:^#- 


;'-■■  ■■/?  ■•  • 


$ 


•IC901A 

•  UX-29A 

•  UX-39A 

•  UX-49A 

•  UX-29H 

•  IC970H 

•  UX-R96 

•  IC-3220A 


IC-229A  .  .  .$396 
Compact  2M  Mobile 

Mobile  Transceiver  . . , $934 

2M  band  unit $278 

220  Mhz  band  unit $309 

440  Mhz  band  unit ♦ S328 

Hi  Power  2m  band  unit , $328 

All  mode  2m  70cm  base . . $2699 

Receiver  unit , , . , $389 

Compact  2m/70cm  mobile  unit $579 

Since  1933,  we  have  been  providing  expertise 
and  quality  products  to  generations  of  hams. 


If  you're  in  the  Bay  Area,  stop  by: 

1000  SOUTH  BASCOM  AVE., 

SAN  JOSE  CA  95128 
Call  Us  At  (408)  998-5900 


CIRCLE  132  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  *  March,  1991     77 


As 


Number  22  on  your  Feedback  card 


K KA BOOM 


MichaefJ.GeierKBWM 
%1Z  Amateur  Radio  Today 
Forest  Road 
Hancock  NH  03449 

How  to  Break  Your  Radio 

In  previous  columns,  we've  explored 
many  aspects  of  equipment  repair, 
from  setting  up  your  shop  to  an  over- 
view of  the  diagnostic  process,  to  the 
details  of  stage-by-stage  repair.  In 
each  case,  though,  we've  assumed 
nothing  about  the  rig's  history  up  to  the 
point  of  repair.  Often,  that's  a  good 
approach,  because  you  just  may  not 
know  why  the  thing  failed.  If  you  do 
know,  thoughh  that  information  can 
provide  very  valuable  clues  which  can 
save  you  lots  of  time  and  effort.  So,  this 
month  we're  going  to  iook  at  ways  you 
can  break  your  rig,  and  what  to  iook  for 
afterward. 

Oops. ,  . 

Here,  hold  this  while  I... whoops, 
CRASH!  And  that  new  rig  Pes  crum- 
pied  at  your  feet. 

Yes,  dropping  a  radio  wili  usually 
break  it.  Sometimes  it  may  appear  to 
work,  only  to  quit  a  week  later.  Typical- 
ly, though,  it  wilt  exhibit  obvious  physi- 
cal damage,  and  it  will  malfunction  in 
some  major  way — like  being  complete- 
ly dead. 

A  dropped  rig  may  be  more  repara- 
ble than  you  think.  Sure,  you  probably 
will  have  to  order  some  new  case  parts, 
but  the  insities  may  not  be  ruined.  Let's 
look  at  what  usually  happens. 

If  there's  glass,  such  as  a  faceplate 
over  a  digital  readout,  it  probably  will 
be  broken.  The  readout  itself,  if  fluores- 
cent or  LCDr  may  be  cracked  and  ru- 
ined. Especially  with  a  fluorescent 
readout,  check  for  breakage  before 
powering  the  rig  up.  Those  readouts 
use  fairly  high  voltages  (around  90 
volts)  and  a  damaged  one  can  short 
and  destroy  the  driver  chips  or  the  tran- 
sistors that  run  it.  A  broken  LCD  will  be 
obvious,  with  a  black  line  or  ooze 
around  the  crack.  Be  careful  because 
the  liquid  crystal  material  inside  is  tox- 
ic. If  you  get  any  on  you,  wash  up  care- 
fully— you  don't  want  to  ingest  any  of 
this  stuff.  And,  of  course,  don't  cut 
yourself  on  the  glass. 

The  most  common  kind  of  internal 
damage  is  to  the  printed  circuit  board, 
A  cracked  board  will  cause  all  kinds  of 
problems,  and  the  cracks  aren't  always 
easy  to  find  If  you  suspect  a  crack  but 
don't  see  it,  look  around  the  corners 
and  near  the  edges  of  the  board.  Also. 
check  near  large  parts  like  transform- 
ers, heat  sinks,  and  switches.  These 
areas  are  especially  vulnerable.  If  you 
do  see  a  crackT  try  to  determine  which 
circuit  traces  are  affected.  Sometimes 
you  can  simply  bridge  a  few  broken 
tines  and  be  back  in  business.  Other 
times,  it's  not  that  simple.  Todays 
complex  products,  and  especially 
miniaturized  items  like  HTs,  often  have 
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multilayer  boards  with  conductors  run- 
ning through  their  centers,  or  in  layers 
underneath  the  visible  one.  In  cases 
like  that,  the  rig  may  truEy  be  irrepara- 
ble, I  've  tried  a  few  times,  but  I  ve  never 
had  any  luck  fixing  cracks  in  multilayer 
boards, 

Solid-State  and  Surface  Mount 

Solid-state  parts,  such  as  chips  and 
transistors,  are  not  very  sensitive  to 
mechanical  shock,  and  you  really  don't 
have  to  worry  about  them  unless  they 
have  visible  cracks.  Glass  diodes  are 
an  exception,  as  they  break  in  half 
rather  easily .  Other  parts  should  be  ex- 
amined. Leads  can  break  off  from  elec- 
trolytic capacitors,  and  ceramic  caps 
can  crack  in  half.  Coils,  especially 
those  with  hair-thin  wires  (such  as  IF 
coils),  can  break  those  wires  from  their 
terminating  pins  The  iron  cores  can 
crack,  leaving  the  coil  way  off  frequen- 
cy, even  though  it  stifl  functions,  In  par- 
tic  u  Ear,  resistors  tend  to  break  with  tiny, 
invisible  cracks.  Sometimes  they'll  still 
work  intermittently,  as  the  two  halves 
touch  and  separate  with  temperature. 
To  be  sure,  wiggle  any  suspect  resis- 
tors slightly.  A  cracked  resistor  will 
usually  separate  when  moved. 

Surface-mount  parts  are  another 
story  altogether.  They  are  soldered 
with  low-temperature  solder  in  a  reflow 
process,  which  is  something  like  re- 
heating previously  soldered  connec- 
tions without  adding  new  solder,  In  my 
experience,  the  joints  are  much  weak- 
er  than  the  normal  kind,  and  a  drop  to 
the  floor  may  create  some  touchy  inter- 
mittents,  The  parts  themselves  seem 
pretty  strong,  but  test  any  iffy  ones  just 
like  you  would  resistors.  Of  course,  if 
the  part  breaks,  you  are  almost  certain- 
ly going  to  have  to  try  to  decipher  its 
function  (resistor,  cap,  etc)  and  value 
from  a  schematic,  because  many  sur- 
face-mount devices  (SMDs)  are  un- 
marked. That's  the  price  you  pay  for  a 
full-function  walkie  you  can  slip  into 
your  shirt  pocket. 

If  the  rig  fell  on  the  switches,  they 
may  be  bent  or  broken.  Order  new 
ones.  The  same  goes  for  connectors, 
knobs,  and  moving  parts  in  meters. 
Surprisingly,  you  may  find  that  small 
incandescent  lamps  have  survived  the 
drop.  They  just  don't  seem  to  have  the 
mass  to  break.  Also,  LEDs  almost  nev^ 
er  succumb  to  mechanical  failure. 

Ben  Franklin  Was  Right 

Lightning  is  electricity.  And  if  it  hits 
your  antenna  or  your  power  lines  (the 
more  common  entry  point),  bye-bye  ra- 
dio. A  direct  hit  is  likely  to  do  so  much 
damage  that  the  rig  may  actually  melt! 
Most  strikes,  however,  are  not  true 
hits.  In  many  cases  the  bolt  hits  some- 
where close  by,  and  the  surrounding 
charge,  which  is  enough  to  knock  you 
straight  to  the  morgue,  is  what  zaps 
your  rig 

As  mentioned  above,  many  lightning 


strikes  come  into  your  home  through 
your  AC  wiring,  There's  lots  of  wire  out 
there  above  the  streets,  and  it's  all  a 
handy  target  for  a  discharge.  So,  if 
you've  been  hit  and  the  rig  is  dead,  go 
straight  to  the  power  supply.  After  un- 
plugging it,  check  the  transformer  for 
continuity.  Check  the  fuse.  Undoubt- 
edly, the  rectifiers  and  regulator  will  be 
open.  After  replacing  them,  ycu  may 
find  that  there  is  no  other  damage. 

If  you  do  get  hit  in  the  antenna,  the 
rig's  front  end  is  probably  fried.  FETs 
just  don't  like  megavolts  instead  of  mi- 
crovolts! If  there's  an  antenna  relay,  it 
may  be  fused  into  the  receive  position 
for  eternity.  A  new  one  will  do  the  trick. 
If  you  have  solid-state  (diode)  TX/RX 
switching,  many  of  the  diodes  may  be 
destroyed.  This  can  be  tricky  because 
there  are  so  many  of  them,  and  you 
might  have  to  check  them  all.  Some- 
times just  finding  them  can  be  hard.  I 
remember  one  HF  rig  which  had  a 
shorted  switching  diode  (not  due  to 
lightning)  that  I  just  couldn't  find.  Six 
hours  later  I  found  it  buried  in  a  corner 
of  the  board,  under  some  other  parts.  It 
wasn't  in  the  service  manual  or  the 
schematic.  Grrrrrr. 

We  don't  always  rely  on  Mother  Na- 
ture to  zap  our  equipment;  sometimes 
we  do  it  all  by  ourselves.  Particularly  in 
the  case  of  new  amateurs,  there  can  be 
considerable  confusion  about  the 
proper  connections  for  power,  audio, 
etc.  A  great  deal  of  this  is  due  to  poor 
manufacturer  documentation,  with  am- 
biguous wording  and  linguistic  transla- 
tion errors. 

Polarity 

The  easiest  and  most  commonly  per- 
formed mistake  is  reversing  the  power 
polarity  on  12  volt  DC  gear.  It's  amaz- 
ing how  often  this  happens.  Once  and 
for  all  time:  Red  is  positive  (+)  and 
black  is  negative  (-}.  Always.  Really 
And  in  a  car,  the  chassis  is  negative 
and  should  go  to  the  black  lead.  That 
ist  unless  you  have  an  old,  exotic  Eu- 
ropean car  like  a  VW  bug. 

If  you  do  reverse  the  polarity,  you  will 
probably  see  smoke  come  out  the  back 
of  the  rig.  Believe  it  or  not,  that  doesn't 
mean  the  radio  is  destroyed,  Many  sets 
have  protective  diodes  across  their 
power  leads.  The  diode  is  connected 
backwards  so  that  it  doesn't  conduct  in 
normal  operation.  When  the  polarity  is 
reversed,  the  diode  conducts,  taking 
nearly  all  the  current  and  protecting  the 
rig  for  the  few  milliseconds  before  the 
external  fuse  in  the  DC  power  line 
blows. 

At  least,  that's  the  way  it's  supposed 
to  happen.  Unfortunately,  many  peo- 
ple don't  bother  to  fuse  the  power  lines, 
so  the  diode  conducts  just  like  a  contin- 
uous short  circuit  until  it  smokes  andtor 
explodes.  All  of  this  can  occur  in  a 
second  or  two.  If  the  diode  opens, 
which  is  likely,  the  rig  will  gel  the  full 
brunt  of  the  reverse  voltage  and  be  se- 
riously damaged. 

First,  check  the  diode.  It  may  be 
shorted,  and  there  may  not  be  any  oth- 
er trouble.  If  not,  or  if  there  is  no  diode, 
head  straight  for  the  voltage  regulator. 
It  is  probably  open.  Sometimes  a  new 


regulator  is  all  you  need,  because  the 
old  one's  opening  has  protected  the 
rest  of  the  circuitry.  Oh  yesT  be  sure  to 
replace  any  electrolytic  capacitors  con- 
nected before  the  regulator.  Those 
caps  just  won't  tolerate  any  reverse 
voltage,  If  reverse  power  has  gotten  to 
the  rest  of  the  circuitry,  check  power 
devices,  such  as  audio  power  amps 
and  RF  finals,  before  anything  else. 
Many  low-level-stage  parts,  such  as 
ICs  and  transistors,  are  connected 
through  resistors  or  secondary  regula- 
tors and  won't  be  damaged.  Small- 
signal  diodes  are  almost  never  dam- 
aged by  a  power  reversal.  After  all, 
they  are  designed  to  block  reverse 
voltage  anyway. 

Cap'n,  She  Can'na  Hold 

High  SWR  will  make  your  RF  come 
back  at  you.  Although  all  solid-state  HF 
rigs  have  protection  circuitry,  some- 
times it  may  not  be  enough.  Also,  some 
VHF/UHF  rigs  have  no  protection.  At 
least  on  HF,  common  causes  of  high 
SWR  include  operator  error  (oops,  for- 
got to  turn  off  the  auto  antenna  tuner 
when  I  changed  bands),  momentary 
mistuning  of  manual  tuners,  and  an- 
tenna failures  or  coax  damage.  Gener- 
ally, rigs  will  tolerate  short-term  SWR 
problems,  but  they  don't  like  it  for  too 
long.  That's  one  area  where  tubes  defi- 
nitely were  better. 

Typically,  SWR  damages  the  RF  fi- 
nals. They  often  open,  so  there  is  no 
RF  power  out.  They  can  also  short  or 
become  leaky,  which  will  result  in  very 
low  power  out  and  probably  some  dis- 
tortion. And.  perhaps,  a  rather  warm 
rig.  The  SWR  protection  circuitry  may 
also  be  damaged  and  should  be 
checked  first. 

Microphone  input  circuits  are  de- 
signed to  accept  small  AC  signats. 
They  may  be  damaged  by  DC  power  or 
severe  overload  due  to  excessive  input 
signais.  I  don't  mean  yelling  into  the 
mike;  I  mean  connecting  the  earphone 
output  of  a  tape  recorder  and  turning  it 
up  nice  and  loud.  Check  the  first  tran- 
sistor or  IC  for  an  open  circuit. 

Audio  output  jacks  are  a  prime 
source  of  trouble.  A  short  will  very  likely 
destroy  the  audso  power  amp.  It  is  best 
to  turn  the  rig  off  before  connecting  an 
external  speaker,  because  the  jack  can 
short  for  a  moment  as  the  plug  is  slid  in 
or  out.  Now  and  then,  that  moment  is 
enough  to  cause  damage, 

A/ever  ever  connect  two  audio  out- 
puts together.  Inexperienced  opera- 
tors sometimes  do  this  because  they 
want  to  mix  two  radios  into  one  speak- 
er. This  is  almost  certain  to  damage 
both  rigs?  If  you  need  to  mix,  buy  or 
build  a  suitable  mixer  circuit  which  will 
isolate  the  two  radios'  outputs  and 
avoid  the  damage  caused  by  one  rig's 
audio  power  frying  the  other  rig. 

Any  time  a  radio  is  damaged  via  the 
speaker  jack,  head  straight  for  the  au- 
dio power  amp.  Also,  check  for  the 
presence  of  an  electrolytic  capacitor 
between  the  amp  and  the  jack.  If  there 
is  one,  replace  it;  it  is  almost  certainly 
leaky  or  shorted. 

Well,  that's  it  for  this  month.  See  you 
again  next  time. 
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Use  rtltn  any  terminal  program  or  write 
You r  own .  easy  to  use f    ■  ■■-»"J-'-"- 


Ultra  Com  Shack  64  Manual 

all  schematics.,  diagrams,  how  io 
operated  sei  up  remote  base.  Relund 
with  purchase  ot  CS645.MN.$25-0Q 


*wias*ercard*Visa*Amex*f>isc 

ENGIHEERING  CONSULTING 
563  CANDLEWOOO  ST. 
BREA,  CA.  92621 
DAP2  £99  95  ITel:  714-671-5009  Fan:  714*255-9984 


AMATEUR  TELEVISION 


TVC-4G 

only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVROfs  tuned  to 
Sateom  F2-R  transponder  13.  If  it  is  being  done  in  your 
area  on  70  CM ,  all  you  need  is  one  of  our  TVC-4G  ATV 
420-450  MHz  downconveters,  add  any  TV  set  to  ch  3 
and  70  CM  antenna.  Others  may  be  retransmitting 
weather  radar  during  significant  storms.  Once  you  get 
bitten  by  the  ATV  bug  -  and  you  will  after  seeing  your 
first  picture  -  show  your  shack  with  the  TX7Q-1 A  com- 
panion ATV  transmitter  for  only  $279.  It  enables  you  to 
send  back  video  from  your  camcorder,  VCR  or  TV 
camera.  ATV  repeaters  are  springing  up  all  over  -  check 
page  41 1  in  the  90-91  ARRL  Repeater  Directory.  Call 
for  a  copy  of  our  complete  70,  33  &  23  CM  ATV  catalog. 


(81 8)  447-4565  m-f  8am-5:30pm  pst.  Visa,  MC,  COD 

P.C-  ELECTRONICS  toiti(W6org> 

2522  S.  Paxson  Ln  Arcadia  CA  91007        Maryann  (WB6YSS) 


Number  23  on  your  Feedback  card 


Hams  Around  the  World 


Bob  Winn  W5KNE 

QRZDX 
PO.  Box  832205 
Richardson  TX  75083 

VK9  Norfolk  Island: 
Ham  Radio  and  Stamp 
Collecting 

The  Norfolk  Island  Philatelic 
Bureau  has  announced  the  issue 
of  three  stamps  commemorating 
ham  radio  -  The  set  of  stamps  will 
be  issued  April  9,  1991  The  stamp 
designs  feature  different  maps  of 
:he  island  and  the  cafisigns  of  the 
island's  five  amateurs:  VK9JA, 
VK9ND.VK9NI,VK9NLandVK9NS. 
Values:  43c,  $1,00  and  $1.20, 
A  firs!  day  cover  will  cost  $2.83 
{Australian  $),  Additional  informa- 
tion may  be  obtained  from  (or  orders 
mailed  to)  Philatelic  Bureau,  Norfolk 
Island  2899,  Australia  Thanks, 
VK9NS, 

TN6PG  and  TN6PG/D2 

The  Operations  by  TN6PG  and 
TN6PG/D2  are  thought  to  be  the 
work  of  a  pirate.  The  operator  is  said 
to  QSL  via  G30CA.  who  knows 
nothing  about  these  stations. 

2S92/1  1990  DXpedition 
10  the  Penguin  Islands 

DXpedltions  don't  just  happen, 
and  they  are  not  necessarily  vaca- 
tions. A  successful  PXpedition  re- 
quires detailed  planning,  logistical 
support,  research,  and  dedicated 
operators.  The  following  DXpedition 
report,  provided  by  N7NGt  tells  part 
of  the  story  of  the  second  DXpedition 
to  the  Penguin  Islands  of  South 
Africa. 

The  South  African  (RSA)  Penguin 
Islands  are  located  off  the  coast  of 
Namibia,  with  Namibia  left  in  be- 
tween as  an  "intervening  DXCC 
country/'  thus  qualifying  the  Pen- 
guins as  a  separate  DXCC  country 
under  Points  1  and  3  of  the  DXCC 
country  criteria,  An  application  for 
separate  DXCC  status  is  pending, 
and  a  DXCC  vote  Is  expected 
momentarily, 

2S9Z/ZS1  operators  N7NG, 
OH2BH,  OH2RF  and  2S6BCR 

arrived  on  the  coast  of  Namibia 
November  27  and  made  their  first 
attempt  to  land  on  Seal  Island  that 
same  day.  The  only  possible  landing 
site  was  battered  by  heavy  seas,  so 
it  was  impossible  to  move  a  large 
quantity  of  DXpedition  gear.  Some 
operators  were  put  ashore,  and  they 
found  traces  of  the  original  German 
DXpedition  to  that  island. 
On  Wednesday,  November  28,  a 


more  successful  attempt  was  made 
to  land  on  a  neighboring  rock  called 
Penguin  Island.  The  weather  was 
excellent  and  the  landing  area 
seemed  much  more  favorable,  but  it 
was  situated  on  the  wrong  side  of  the 
rock,  which  blocked  an  unobstruct- 
ed shot  at  the  northern  sector,  and 
blocked  all  of  the  U.S.  and  Japan  on 
tong  path 

To  avoid  any  unpleasant  surpris* 
es,  the  group  brought  more  than  one 
mile  of  RG8^U  coax  to  reach  the 
highest  tip  of  the  island,  and  to  have 
the  beams  out  in  the  clear.  They 
spent  one  whole  day  under  intense 
sun  conditions,  carrying  and  mount- 
ing a  40-foot  Rohn  with  a  Hy-Gam 
TH5  on  top.  Another  tower  support- 
ed a  Hy-Gam  1 03BA,  while  Butternut 
verticals  were  used  for  the  lower 
bands.  We  sincerely  hope  that  the 
ZS9Z/ZS1  signals  proved  worthy  of 
that  effort. 

Some  33,200  QSOs  were  made 
d  u  ring  th  e  s  ix  days  of  ope  rati  ng ,  Two 
ICOM  lC*735s  with  amplifiers  were 
supplied  with  6  kW  of  generator  pow- 
er. The  first  days  and  the  weekend 
were  spent  on  selected  bands  to 
provide  everyone  with  at  least  one 
contact.  Some  RTTY  and  WARC 
band  operating  was  launched  for  the 
first  time  from  Penguin,  and  a  brief 
showing  was  made  on  80/160  to- 
ward the  very  end. 

Facilities  on  the  island  were  highly 
limited,  and  the  operating  was  done 
from  the  remains  of  a  guano  commu- 
nity that  had  existed  there  a  long 
time  ago.  The  birds  were  relatively 
agressjve,  and  there  were  nests  ev- 
erywhere. The  conditions  were  next 
to  hazardous,  and  the  smell  was  hor- 
rible. All  the  nests  in  the  vicinity  of 
the  operating  site  and  on  the  way  to 
the  towers  were  protected  by  mark- 
ings. 

Despite  many  rumors  to  the 
contrary,  landing  permissions  were 
on  hand  for  both  Sea)  and  Penguin 
Islands*  A  South  African  (RSA) 
delegation  from  the  Department  of 
Nature  and  Environmental  Conser- 
vation landed  during  the  operation 
to  make  sure  that  the  ecological 
balance  on  the  island  was  not  dis- 
rupted, 

The  last  20  hours  of  the  operation 
used  Butternut  verticals  only,  and 
the  operation  wound  up  immediately 
after  sunrise  on  Decembers,  1990. 

Many  logistical  phases  had  to  be 
successfully  completed  to  secure 
this  DXpedition,  Derek  Moore 
V51  DM  played  a  major  role  in  provid- 
ing assistance  and  supplying  a  mas- 
ter cable  to  reach  the  top  of  the  is- 
land, and  in  placing  his  fleet  of  air 


rafts  at  the  disposal  of  this  DXpedi- 
tion, Thanks  are  also  due  to  Harold 
Lund  ZS6WB  in  Pretoria  for  loaning 
us  the  generators,  and  for  coor- 
dinating and  supporting  railway 
container  shipments  through  South 
Africa  and  providing  a  four-wheel 
drive  vehicle  wifh  a  trailer  for  non- 
stop driving  from  ZS6  to  the  coast  of 
Namibia,  a  30-hour  drive.  And,  we 
wish  to  credit  Ian  Sutherland  ZS9A 


for  offering  highly  valuable  assis- 
tance in  planning  the  landing  and 
the  setup  on  Penguin  Island.  A  major 
local  organizing  burden  was  borne 
by  Chris  Burger  ZS6BCR.  one  of  the 
operators. 

The  cost  of  logistics  for  an  opera- 
tion of  this  magnitude  was  extremely 
high,  but  many  institutional  and  pri- 
vate parties  have  moved  in  to  offset 
the  logistical  expenses. 


Please  note  that  V51Z  (CQ  WW  CW  contest  only)  and  the  Penguin  Island 
DXpedition  will  be  GSLed  via  Marttl  Laine  OH2BH.  The  rescheduled  ZS9Z 
operation  from  Walvis  Bay  {active  during  mid- December)  will  QSL  via 
ZS6BCR. 


QSL  Routes 

4M1G 

ViaYVtCLM               | 

LW0DX 

Via  LU4HH 

4M3B 

ViaYV3BKC 

LX9DD 

ViaLXlGQ 

4M5T 

V.aW&JBI 

LZ5A 

VlaLZlKGB 

4M5Y 

Via  YV5LAS 

LZ5Z 

ViaLZIKDP 

4N1A 

ViaYUlFjK 

LZ6W 

Via  LZ2KSQ 

4N4C 

Via  YU3EZC 

LZ6Z 

Via  LZ2HKM 

4N4W 

Via  YU4GYZ 

LZ9A 

Via  LZ2KTS 

4N7M 

Via  YU7KMN 

OD5IM 

Via  F6CYU 

4N7ZZ 

ViaYU7FIJ 

with  4  IRCs 

6FXBCS 

ViaVE7DP 

OD5YU 

VlaKC4DWI 

9M6ET 

ViaWB2KXA 

OR4EEC 

Via  ON  bureau 

9M600 

Via  N200 

OT5LO 

ViaONBLO 

9M8ZR 

ViaWA2HZR 

P41BA 

ViaMIGL 

AT0T 

Via  KE3A 

PJ2/OH9RP 

ViaOH9RP 

ATfcV 

Via  VU2CVP 

SN3A 

Via  SP3GEM 

CE0ZZZ 

Box  13312. 

SN60 

Via  SP6PAZ 

Santiago,  Chile 

T30X 

Via  DJ6SI 

CQ5ASM 

ViaCTIASM 

T32Z 

Via  N7YL 

CT2A 

Via  CT1  BOH 

T33R 

ViaOHSGZ 

D68GA 

New  Address: 

T33T 

Via  OH3GZ 

Don  Jones.  N6ZVt 

T33WV 

Via  DK2WV 

1605  Avenue  CM. 

T33X 

Via  DJ6SI 

Palmda!efCA  93551 

V2/G6QQ 

ViaG6QQ 

DX1A 

ViaDLMAU 

V850M 

ViaN20O 

DX8A 

P.O.  Box  561 6, 

WN4KKN/ZP5 

ViaAASBT 

lligan  City  9200. 

YJ0ARW 

ViaZLlAMO 

Philippines 

YPOA 

ViaYQ9HP 

ED3MM 

Via  EA3BOX 

YT2B 

Via  YU2KDE 

HBWHB9AON 

Via  DJ2YE 

YT2R 

Via  YU2CRT 

HG1S 

ViaHAlKSA 

YT3M 

Via  YU3DJK 

HG1W 

ViaHAlYA 

YT3T 

Via  YU3EU 

HG4P 

Via  HA4ZZ 

YT4T 

Via  YU4ECJ 

HG5A 

Via  HA7RY 

YT5R 

ViaYUSGBC 

I1A 

ViallRBJ 

YT7A 

Via  YU7GMN 

IN«G 

Via  IKCGPP 

YT9GA 

ViaYT3AA 

I03A 

Via  13MAU 

YW3A 

Via  YV3AZC 

J43A 

Via  SV3AQR 

YW5Y 

Via  YV5LAJ 

JGLRU 

Via  W8ILC 

YW6W 

ViaYVSCAX 

JT1T 

ViaJTIKAA 

YZ4Z 

ViaYU4EXA 

KP2A 

ViaW3HNK 

YZ7V 

Via  YU7ECD 

L4D 

Via  LU4DCK 

QSL  Notes 

ZL 1  BOD  still  has  togs  open  for  the  foil 

owing  operations: 

FKOTR 

New  Caledonia 

September  1981 

VK9NR 

Norfolk  Island 

January 

1982 

3D2RJ 

Rjr 

September  1962 

ZLSBOD 

Kermadec  Islands 

March  1 984 

ZL1BQD/KH6 

Hawaii 

October  1985 

5W1FP 

Western  Samoa 

March  1986 

ZK3RR 

Toletau  island 

March  1986 

ZL9BQD 

Auckland  Islands 

February  1 988 

3D2RJ 

Rotuma 

August 

1989 

Andf  he  is  the  manager  for  ZLiBAJW/8  and  3D2AH  (Rotuma).  QSL  to  Roly 
Runciman  ZL1BQD,  36  Cardiff  Rd.,  Paluranga,  Auckland  1706,  New 
Zealand. 
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SIMPLEX 
REPERTER 

USE    ONE    RRQIO    RND    DNE    SIMPLEX    FREQUENCY 


■*».*-  11 


®&-U  5 


SR5    K«4tNSTTttl{ 


ixftui* 


***<* 


T-c.  S  TTJlex  RepoatG'  wll  autornalic^ly  roco'd  and  p!  ay  bach  a 
mgssago.    Wr-.&n  Una  {SH3)  Srrnp^ffit  Repeater  detects  a  cavior  it 
will  begirt  lo  digital^  fiKWd  1fi*  ftjtfo  twins  rocked  by  thft 
rado  ynu  nave    connected  LI;  to.    Whan  irio  earner  dra-ns,  the  SR3 
stom  reesttring,  and  key's  iha  radio  tPTT)  trtti  transmits  trie 
audio  it  ju¥t  TBcardsd     This  allows  two  or  mora  rndtKlaS  to  Have  a 
simplex  donwe^saaon,  men  tray  are  410'  in  range  of  one  another, 
but  in  range  oT  the  li^nplex  repeater  lite. 

•  NO  DUPLEXER  NEEDED 

•  VOICE  MAIL 

•  VOICE  IDer 

•  DTMF  REMOTE  PROGRAMABLE 

•  REMOTE  FUNCTIONS 
■AUX.  RELAY  OPTION 

$  3  2  9  *fTH  PL  DECQPEfl  JHBT^Len 

$229  wimtx/TPLoecocert 


BRAINSTORM 

ENGINEERING 

(818)249-4383 

7  DAYS  A  WEEK 


CIRCLE  197  ON  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 


JUST  3  EASY  STEPS: 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  8J£  x  11  size 

With  Complete  Instructions 

SA  VSFACTION  GUARANTEED 

5  Sheets  for  $3 $5  1 0  Sheets  only  $5. 95 

add  s  / .  25  postage        N  Y  Res.  add  sales  tax 

The  MEADOWLAKE  Corp. 

Dept.  3,  P.O.  Box  497 
Ftorthportr  Hew  York  1 1 768 


CIRCLE  SB  ON  READER  SERVICE  CARD 


fs™    Commodore    f- 

REPAIRABLE  POWER  SUPPLIES 


TW 


1.8  AMP 

Output 

S24.95* 


< 


Your  Choice 


C-64 


z) 


4,3  AMP 
Output 
S39.95* 


SAME  OUTSTANDING  FEATURES 

*  l  Year  Warrant  « Utilizes  Large  Transformer 

*  Complete!/  Repairable    *  Does  Not  Ron  Hot 

*  Plugs  Directly  into  AnyC64 
Commodore  Unit 

•  4.3  AMP  Unit  Used  For  Add-Ons. 
Peripherals,  Multiple  Drives. or 
Packet  Radio. 


*  External  Fuse 

*  Schematic  included 
■  UL  Approved 


'This  W-IF  Be  in*  Las!  C64  Power  Supply  You  Will  Ever  Purchase* 

•Ovei  52%  qJ  C64  Failures  Were  Due  lo  Power  Supply  Malfunctions" 

(The  C12B  Version  Power  Supply  Costs $45.50.  Plus  UPSf 

•IMPORTANT  CATALOG  ANNOUNCEMENT* 

Can  lew  your  NEW  FREE  30  p&fle  catalog:  ot  specially  items  tor  Amiga, 
Commodore  and  IBM.  The  catalog  con-la-iits  \ow  C(K1  rerj|a.semenl  ghtps, 
parts,  upgrades,  34  diagnostic  products,  lu'arial  VHS  tables,  Interfaces,  com- 
ptele  power  supply  hftfr  drid  Ollw  worldwide  p*wJUC*9  VOL  WON'T  NrKt 
anywheraeise 

WestociallCommodaffl  replacement/upgrade  chips,  (including  Amiga) 

THE  GRAPEVINE  GROUP,  INC, 
3  Chestnut  St.  ^, 

Suffern,  NY  10901    f^g      © 

FAX  914-357^243 

1 -6O0-292-7445  Pri«s  Sabjecl  to  Change 


914-357-2424 

W#  Ship  Worldwide 


W  1MI  W  The  No-Tune 


♦ 


a_L111_ 


Window  Antennas 


m 


Mo  pmnijig.                      N*  titning.  Ni>  tnobs  r.o  twist, 

TXT  \i  No-Tum  oa  S0cwK  «fc  20,  17,  12  *  1&  TST.-2  La  No-tun*  on 
40.  20  &  1Q\  W^ii  oipei  band*  w/  niiiir.  DX  It  Gain  ris*  w  frequen^ 

Ready  W  U«  N«j     1        Kink-Proof  No  Traps  or  R<sisw« 

Includei  CitSIOrtl           ■         Wx-Stded  Insulated  Eo3000  V 

100  ft.  RG-&S  feed  lii*cl       Low  Noist  ftired  500  tea 

Call  to  Order       % 
WiudopiTeetNar*  #U* 
S&£5  ppd  USA 

Ertfo;Boi  -37a-a42G 
LB*x  50Q6&  F«rvo,  UT  &1605 


TOT/2 


$9^ 

dfe-  It  wag 

800-926-7373 


*«rtr 


CIRCLE  135  ON  READER  SERVICE  CARD 


CIRCLE  192  ON  READER  SERVICE  CARD 


HamCall  /  CD-ROM 

500,000  HAMS  plus 
i.ooo's  of  Public  Domain 
Amateur  Radio  Programs  and  Da  la 


CD-ROM  Disc SSflOO 

Qm? siftf  ftalr ievai  Sott^fiTfl .  ,.350-00 

Snapping  <p«t  prefer) iS.00 

Sany  CDU-eiOD  peav*T  I5*9-C0 


fJucKM aster  Publishing 

Rl.  3,  Box  56- Mineral,  Virginia  23117 
^^7Q3^ae4^777^0£^Zfi^S6i^^^^^ 

CIRCLE  5fi  ON  READEft  SERVICE  CARD 


DISCOVER- 
LOW  prices 

PL -253  NJckeirr&flon(fh  USA,  69«  or  £15^25 
PL-259 SilverrTef .  USA.  Si  29  or  125125 
PL  -259  G  O  L  DfTef .  U  S A ,  5 1  49  or  S30/M 
N  I U  G  -2 1 )  lo  r  99 1 3,  9086  etc .  S  3 .  25 
UG  255  convert  MT  BNC  Id  OHF  $1  79 

NEW  F I  e  x.  i  b  i  e  991 3  ■  t  y  pa .  I  o  w  ^  lost     > 
for  crank -up$  &  rolators  59c  jr    | 

BG-8X  non-contaminating  23t    ■  J 
RG  -BX.  S5 J4 ,  pramJ  urn  1 4c 
AG  213  Mli  lype31«  / 

viAanl  vtlimTt  i    .  A 


Cable  in  50 

Irtcramenls 
OnJy 


BALUNS  f 

Current- 1  ypetct 
Laboratory  Developed 
Superior  Cnnplry ctinn 
Unequsled  Spec  if  ioaliftn  fi- 
ll rnpdels  for  avory  appllcalion 

Bi  2K  i  :f  2V.  w  Current'  ftO  10M  $1 5,95 
B4-1,5K4:1  Low  tosa  1,5KW«rj-10M«17.9$ 

Y1  4K  1:1  4KW  Current'  Beam  batun  $23.95 
B4-2KX  4:1  Precision  Currenl   16O-10M  43595 


(804)484-0140 


FREE  64  pg,  DISCOUNT  Catalog  Everything  for  wire 
anten  nas.  Allow  4^6  weeks  for  bulk-rate  delivery ,  Send 

$2  tor  1st  mail.  Mention  this  ad  for  sale  prices.  ADD 
SHIPPING  -  VISA  &  MC  welcome.  Give  card  ft.  exp 
date,  signature.  COD  add  £3.30  *  shipping.  Vrrginia 
Residents   add   4.5%    sales,  lax.    Dealer   inquiries 
welcome. 

Box  6t59  ■  Portsmouth.  VA  23703 


CIRCLE  150  ON  READER  SERVICE  CARD 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

Linear  Power  Amps 

for  SSB,  ATV,  FMt  902— 129f>— 2304-3456MHz 


£304  PA 

1 0rrsW  in  $W  out 

1240-1300  MHr 

S140 

2318  PAM 

O.SWirilSWouft 

1240-1 3O0MH? 

S215 

2335  PA 

10Win35Wou! 

124Q-1300MHZ 

$325 

2340  PA 

1Win35Wout 

1240-1300  MHz 

S355 

2370  PA 

5W  in  TOW  out 

124Q-1300MHz 

$695 

331B.PA 

1  WinEOW  out 

902-920  MHz 

$275 

5335  PA 

14Wm40Wout 

902-926  MHz 

£335 

1302  PA 

10mWin3.0Woul 

2304MHZ 

S40O 

901 IPA 

10m Win  iWou-t 

3456  MHz 

Write  or  Call 

Tin  Switching  available,  all  13.8  VDC 

Low  Noise  Pfeamps  S  preamp  kits— 432.  902,  129S, 
1691  j  2304,  £401 .  3456  MHz,  57  and  10  GHz. 

33LNA  preamp  .6dBNF  902  MHl 

23LNA  preamp  .SdBNF  1296MHz 

13LNA  preamp  .7dBNf  ?3OO-2400MHz 

1691LNAWP  praampldBNF  1691  MH2  mast  mounied 
401 7LN1AK      pneampkii  400- 1700  MHz 

Preamp  kits  lor  23C4-10 GHz 

CALL  OR  WRITE  FOR  MORE  INFORMATIOh 

DOWN  EAST  MICROWAVE 

Bill  Olson.  W3 HOT 
Box  2310,  HR1     Troy.  ME  04987 


13.8V    S  95 

13.8V    $  9S 

13.BV    $130 

13.-SV    $140 

.6dB     J  40 

Write  or  Call 
ON 

MfHtae£ard 

(207)  948-3741 


SRC-10 

REPEATER/LINK 
CONTROLLER 


DTfiflF  muling 

Intelligent  IDer 

Auxiliary  outputs 

Easy  lo  interface 

Alarm  monitor  input 

Telemetry  response  tones 

Low  power  CMOS,  22ma  @  12v 

Detailed  application  manual 

Programmable  COS  polarities 

Repealer  &  link  courtesy  tones 

Synthesized  link/  rem  ale  base  capability 

$149.00  '"ESS" 

CREATIVE  CONTROL  PRODUCTS 

3185  Bunting  Avenue 

Grand  Junction,  CO  61504 

(303)  434-9405 
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Custom  Embroidery 
606-371-8200 

Wear  your  name  and,  or  call  sagns!  Clothing  with  your  club 
insignia  and  name,  Personal  service  and  custom  designs. 

*  Baseball  caps— foam  with  mesh  back,  adjustable  size 
(calls  only) , 56.00 


#  T  Shirts— heavyweight  &0/50  blend 

*  Sweatshirts— 50/50  blend    


..      ..    36.50 
$15.00 


*  Golf  Shirts— 50/50  [eraey  knit  with  banded  sleeve  ,  $14.00 


*  Nylon  Jacket— flan  neMined  ... 
pile  lined    -    

Specify  color:  white,  biack,  navy 
and  size:  5-XXLG  and  youth 
sizes  (T  shirts  and  sweat 
shirts)   S-L.    Al' 
orders  prepaid. 
Add  $3.00  lor 
shipping   and 
allow  2-4  weeks 
for  delivery.    For 
additional  colors 
and  custom  infor- 
mation, u  ' 
606-371 -B200. 

Custom  Embroidery 

6591  Louise  Court 

Florence,  KY  41 042 


S25.00 
$30.00/ 


^X 


CIRCLE  29  ON  READER  SERVICE  CARD 


WATTMETER 

AN/URM-120  WATTMETER 
measures  RF  output  over  2- 
30  MHzfrorntOto  1000  watts 
and  up  to  1000  MHz  at  500  W 
using  three  plug-cn  coupler 
elements  with  selectable 
power  ranges.  Max-insertion 
VSWR  1.08  except  1.05  on 
highest  power  ranges  above  30  MHz.  Has  3,5"  dia  meter 
with  0-10-50  W  scale  and  N  connections;  similar  to 
Sierra  164.  includes  meter,  coupler  efements,  transit 
case,  and  book.  4x4.8x7.3,  20  lbs  sh. 
Used-reparable $137.50 

MATCHED  METER  SET  foryour  DC  powersupply  project; 
includes  rugged  0-30  V0C  and  0-30  AMP  DC  2,5-  dia 
sealed  meters  with  external  shunt.  Removed  from 
military  power  panel;  2  lbs  sh. 

#ME30V~30A *t9-&5/set 

50  MV  SHUNT  only  for  30  amp  DC  meter. .  $6.00  each 

Pricts  F.D.B.  Lima,  D    -  VISA,  MASTERCARD  Accepted. 

Allow  lor  Shipping  ■  Writa  for  latest  Catalog  Supplement 

Address  Dept.  73  -  Phane  4igv227-6573 


1016  E   EUREKA  -  Box  1105  -  LIMA,  OHIO  -  45602 
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Number 24  on  your  Feedback  card 


INTERNATIONAL 


Amie  Johnson  N1BAC 
103  Old  Homestead  Hwy. 
N.  Swanzey  NH  0343  7 

Notes  from  FN42 

Several  hams  have  heeded  my  plea 
for  hambassadors.  t  guess  they  just 
coutdn  t  pass  up  the  offer  of  a  FREE 
airmail  subscription  to  73  Amateur  Ra- 
dio Today.  Offering  to  become  ham- 
bassadors were  Charles  Martin  AB4Yt 
on  his  way  to  Saudi  Arabia  for  a  year; 
Mike  Lazaroff  KB3RG/CU3LF.  pres- 
ently on  Terceira  Island  in  the  Azores; 
and  Robert  Wright  XQ6EK,  a  resident 
of  Chile  and  radio  officer  on  merchant 
vessels. 

Another  hambassador  has  been 
added  through  the  efforts  of  Bill  Brown 
WB8ELK,  our  managing  editor.  Hans 
van  de  Groenendaal  ZS6AKV  will  step 
in  to  keep  us  informed  of  happenings  in 
South  Africa.  Many  of  you  know  Hans 
through  his  AMSAT  efforts  and  ham 
ballooning.  One  of  his  articles,  "Give  a 
Lift  to  Your  ARC,  "on  Balloon  Carrying 
Amateur  Radio,  or  BACARr  was  in  the 
Ma rch  1 990  issue  of  73. 

tarn  sure  much  has  been  happening 
in  these  countries  during  the  past  sev- 
eral years.  No  one  has  reported  from 
Saudi  Arabia  since  December  1984, 
from  Chile  since  May  1988,  and  from 
Portugal/ Azores  since  Juiy  1988. — 
Amie,  NWAC 

Roundup 

Greece  A  letter  from  the  Greek 
Mountaineers'  Ciub:  5;  Aristotelous 
Square,  Thessatoniki  54624 1  Greece. 
This  report  describes  the  radio  activi- 
ties of  members  of  the  Greek  Moun- 
taineers' Club  in  the  Caucasus  region 
last  August,  The  club  operates  a  li- 
censed VHF  rescue  network  (slightly 
above  the  2m  amateur  band).  On  two 
occasions  in  1990,  the  network  proved 
invaluable  in  initiating  and  coordinat- 
ing mountain  rescues  by  helicopter. 
Many  members  also  engage  exten- 
sively in  mountain-topping  amateur 
radio  activities. 

The  ciub  conducts  ongoing  tests  to 
explore  and  develop  the  network's  ca- 
pabilities, In  the  course  of  these  tests, 
radio  amateurs  SV2AHT,  SV2AHJ. 
and  SV2BBQ  took  along  HF  and  VHF 
equipment  on  a  mountaineering  expe- 
dition to  the  Caucasus  region  (in  the 
USSR.)  last  August.  Two  meter 
handhelds  by  Yaesu  and  I  COM  provid- 
ed communications  during  the  ascent 
of  ML  Elbruz  (5,642  meters).  No  ama- 
teur contacts  were  made,  as  amateur 
activity  in  the  2m  band  was  conspicu- 
ous by  its  absence. 

SV2AHT  made  a  number  of  interest- 
i  ng  QSOs  in  the  20m  band  in  the  period 
of  August  21  to  August  30,  1990.  The 
station  was  located  at  4,200  meters 
above  sea  level.  Temperatures 
reached  -  10  C.  [Was  that  the  high  or 
fOwt  i  wonder?  Brrrrrrrl—Amie}  Sta- 


tions contacted  include  VK,  SB.  SV,  N, 
UAhKA,DJ1andi. 

The  transceiver  was  a  GCR-25Q 
all -band,  all -mode  rig  manufactured 
in  Greece.  Running  at  low  power  (8-10 
watts  out),  it  displayed  fairly  low  power 
consumption,  The  NiCd  batteries 
powering  the  unit  were  recharged  by 
portable  solar  eel  Is,  The  antenna  was  a 
20m  dipole,  73s  from  Vassilis  Touiis! 
SV2BBQ.  [Vassilis  sent  along  some 
beautiful  photos  and  they  will  be  pre- 
sented in  this  and  succeeding  is* 
sues—Arnie} 

Japan  From  the  JARL  News.  On 
November  14,  1990,  55  members  of 
the  32nd  Japanese  Antarctic  Research 
Expedition  left  Tokyo  on  board  the  ice- 
breaker Shirase  for  a  two-year  tour  of 
observation  duty  in  the  polar  regions. 
Mr.  Hara  JA1AN,  president  of  JARL, 
along  with  other  JARL  members,  met 
to  see  them  off, 

A  week  earlier,  Mr.  Toy os hi  Arisawa 
JA4EDV,  together  with  three  other 
members,  all  in  charge  of  communica- 
tion on  the  expedition,  attended  lec- 
tures on  amateur  satellite  operation 
delivered  at  the  Technicai  Laboratory 
of  JARL.  Needless  to  say,  acquiring 
such  knowledge  wili  prove  a  must  in 
their  attempts  to  communicate  via 
satellite  from  amateur  radio  stations 
8J1RL  in  Showa  Base  and  8J1RIVI  in 
Asuka  Observation  Base.  Eleven 
members  of  the  team  hold  amateur 
radio  licenses.  They  will  be  eager  to 
receive  news,  and  anticipate  both 
stations  to  be  on  the  air  from  0930  to 
1030  UTC,  mainly  on  7,  14,  and  21 
MHz.  [A  full  listing  of  JARL  Beacons 
was  listed  in  this  issue  of  The  JARL 
News,  but  it's  too  lengthy  to  present 
here.  Look  on  the  73BBS  under 
731NTL  SIG,  "JARL  Beacons."} 


BRAZIL 

Carlos  Vianna  Cameiro  PY1CC 
Afonso  Pena  49/701 
20270  Rio  de  Janeiro 
Brazil 

Best  wishes  to  all  in  this  coming 
1991 ,  May  there  be  Peace  and  F rater* 
nity  in  this  world  we  live  in. 

We  are  having  a  kind  of  QRP  boom 
in  Brazil,  as  only  CW  QRP  equipment 
is  being  produced  the  artisan  way  in 
Sao  Paulo.  The  equipment  provides  5 
watts  output  and  is  priced  at  $180  to 
$2G0h  thus  allowing  beginners  to  start 
CW  operations  reasonably  cheap. 
We've  heard  about  a  new  QRP  rig  from 
the  Japanese,  with  crystal  filters  and 
plenty  of  other  items  H4for  JUST 
$1+300PI! 

Coming  back  to  home-brew  QRP 


equipment,  t  am  looking  for  a  linear 
amplifier  schematic  that  will  bring  3-4 
watts  up  to  30-40  watts.  If  anyone  has 
a  good  one  please  send  a  copy  to  me 
directly  or  to  Arnie  at  73  and  he  will 
send  it  to  me, 

I  think  many  Brazilian  hams  are  now 
discovering  the  islands  On  The  Air 
(IOTA)  award  program,  and  as  we  have 
islands  by  the  hundreds  along  the 
coast,  we  are  trying  to  develop  DXpedi- 
tions  by  interested  groups  to  "shake 
up"  the  sleepy  amateurs  ai\  over. 

As  my  part  of  this  shake-up,  I  am 
presenting  two  DXpeditions,  one  to 
Trindade  Island  and  the  other  to  Sac 
Joao  Island,  Best  wishes  for  the  com- 
ing year.  (The  trip  to  Trindade  Island 
will  be  presented  later— Arnie} 

Sao  Joao  Island,  IOTA  S.A.  41, 
Raising  the  international  interest  for  its 
program,  the  IOTA  is  offering  a  new 
potential  to  radio  amateur  develop- 
ment, and  especially  for  the  adven- 
tures of  DXpeditions,  like  this  one  to 
Sao  Joao  Isiand.  That  old  feeling  for 
adventure  once  again  'pushed'1 
Ronaldo  PS7AB  and  Tino  PT7AA  to- 
ward a  different  and  exciting  DXpedi- 
t  i  on  to  Sao  J  o  ao  I  s  Ian  d  t  off  i  cial  I  y  k  no  wn 
as  Maiaiu  Island,  some  30  miles  off  the 
Brazilian  coast  north  of  Maranhao 
state. 

This  island  is  part  of  an  archipelago 
with  tens  of  smaller  islands,  some  of 
them  inhabited  by  fishermen  and  their 
families.  On  Sao  Joao  Island  is  a  35- 
meter-high  lighthouse  erected  by  the 
Brazilian  Navy. 

Leaving  Natai  City  by  bus,  they  took 
some  hundred  kilos  of  equipment  over 
extremely  damaged  roads  and  prehis- 
toric wooden  bridges  for  about  2,200 
kilometers.  On  reaching  Apica-Acu  vil- 
lage north  of  Maranhao  state,  they 
boarded  a  small  fisherman's  boat  for  a 
13-hour  trip,  four  of  the  hours  on  open 
sea.  This  was  the  most  unexpected 
"rally"  forRonaldo  PS7AB,  not  used  to 
such  adventures. 

For  Tino  PT7AA  things  ran  differ- 
ently, coming  straight  from  Sao  Luiz 
City,  the  capital  of  Maranhap,  by 
boat,  also  with  high  seas  during  the 
48-hour  trip,  with  1 O-meter-high  waves 
during  the  160  mile  travel,  praying  all 


the  time  for  the  small  boat's  safety! 

And  then,  Sao  Joao  Island,  a  real 
paradise,  safe  from  any  ecological 
damage t  splendid  and  rich  tropica!  flo- 
ra, endless  cocoa  tree  groves,  lovely 
birds  of  all  colors,  as  the  Guara  in  its 
glorious  red  color,  and  a  sea  of  limpid 
waters,  a  tepid  habitat  for  an  enormous 
variety  of  fish,  shrimp  and  crus- 
taceans, clear  sand  and  sandy  hills  as 
beaches,  a  real  dream. 

The  island  is  located  at  01D17rS- 
44°54JW,  30  miles  off  the  coast  of 
Maranhao,  fishermen's  boats  the  only 
way  to  shuttle  over. 

With  the  Navy hJ  permit"  to  share  part 
of  the  lighthouse,  we  had  rooms  and 
bathrooms,  and  power.  We  had  our 
"shack'1  for  the  Kenwood  TS-430, 
ICOM  ie-725,  AT-130  and  AT-250  cou- 
plers, a  Brazilian  Spectrum  electronic 
keyer,  Shure  444D  microphone,  and 
two  vertical  Electril  mult  (band  anten- 
nas ,  one  of  them  up  35  meters  on  top  of 
the  lighthouse. 

Tino  operated  as  ZX8CW  (CW 
mode)  and  Ronaldo  as  ZX8DX  (SSB 
mode)  from  5  to  1 3  October  1990.  They 
made  3,037  phone  QSOs  in  104  coun- 
tries, and  Tino  made  1 799  CWQSOs  in 
67  countries.  Using  Vee  antennas, 
they  got  very  good  results  from  Ameri- 
ca and  Europe,  and  not  so  good  for 
Asia  and  Africa, 

Sao  Joao  Island  is  7Vi  km  long  and 
about  1  Vz  km  wide,  with  the  lighthouse 
on  one  end,  and  a  fisherman's  village 
on  the  other,  with  a  beach  called, 
"Bate  o  Vento"  (wind  blowing).  The 
island  has  a  normal  temperature, 
about  28°C  and  almost  no  rain. 

I  asked  Tino  by  radio  after  the 
expedition  was  over,  'So  Tino,  was  it 
all  worthwhile?"  The  answer  came 
back  straight  and  sure,  HtOf  course, 
Carl!  It  was  marvelous,  no  matter 
what  problems,  and  we  will  never 
forget  the  fantastic  scenery  of  Sao 
Joao  Island,11 

Special  thanks  from  the  DXpedition 
members  to  the  Navy  people  living 
there,  four  families;  and  a  veryT  very 
special  73  to  Vanderley  Vaiente,  a 
Navy  corporal  for  10  years  in  charge 
of  the  lighthouse,  for  their  friendly 
sympathy. 


Photo  A.  SV2AHT,  SV2AHJ,  and  fellow  mountaineers  with  the  HFn'g. 
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CHILE 

Robert  M,  Wright  XQBEK 

Casilfa  1259 

Osama 

Chile 

South  America 

Hello  to  all  amateur  radio  operators.  I 
am  very  glad  to  become  the  h ambas- 
sador for  Chile.  Let  me  tell  you  some- 
thing about  myself. 

I  am  a  radio  officer  on  board  mer- 
chant vessels,  holding  licenses  as 
such  in  the  countries  of  Great  Britain, 
Panama,  Liberia,  and  the  United 
States.  I  have  five  years  of  seat i me  and 
have  worked  many  years  as  a  radio 
operator  at  coast  stations,  such  as 
WPDandWKM, 

I  hold  nine  amateur  radio  licenses, 
Canada  Superior  Class  VE2QST, 
U.S.A.  Extra  N4VBG,  Diego  Garcia 
VQ9MW,  Chile  Superior  Class  XQ6EK 
(XQ  is  a  First  Class  prefix  in  Chile,  only 
100  in  the  entire  country),  ex-DJ©GB  in 
Germany,  and  many  others.  I  am  26 
years  old,  11  years  an  amateur  opera- 
tor, married  (my  XYL's  callsigns  are 
CE6POP  and  KC4LQD),  and  live  on  a 
dairy  farm  about  1,000  kilometers 
south  of  Santiago  when  not  working  my 
eight  months  a  year  at  sea. 

At  my  home  GTH,  I  work  an  ICOM 
IC-735,  amplifier  of  500  watts  or  so, 
and  a  Gush  craft  RS  ground- mounted 
antenna,  I  also  have  a  100-foot  tower 
where  I  will  soon  install  a  yagi  or  quad 
beam  antenna,  I  am  very  active  on  2 
meters  as  well.  I  speak  Spanish,  Ger- 
man, and  English. 

I  hope  I  have  a  chance  to  talk  to 
many  of  you  in  the  years  to  come,  and  I 
ask  that  all  amateurs  of  Chile  send  me 
information  of  happenings  in  their  ar- 
eas. 73  to  all. 


LITHUANIA 

Jonas  Paskauskas  L  Y2ZZ 
PO  Box  71 
Siautiai  235400 
Lithuania 

The  Lithuanian  Amateur  Radio  Con- 
ference will  be  held  in  Vilnius*  Lithua- 
nia during  the  f i rst  week  of  J une  1 991 . 
The  conference  will  last  approximately 
7-10  days,  It  will  start  in  the  capital* 
Vilnius,  then  move  on  to  Kaunas, 
Panevezys,  Siauliai,  and  Palanga,  a  re- 
sort town  on  the  Baltic  Sea. 

To  date,  26  amateurs  from  outside 
Lithuania  are  planning  to  attend;  15 
from  the  U.S,A>,  three  from  Canada, 
four  from  Germ  any ,  two  from  England, 
and  two  from  Scotland. 

If  you  wish  more  information,  or  wish 
to  attend,  please  contact  me  at  the 
above  address  with  your  requests.  |*m 
looking  forward  to  the  conference  and 


to  meeting  some  of  the  hams  that  I 
have  talked  to  on  the  air.  /The  confer- 
ence scheduled  for  last  June  had  to  be 
canceled  due  to  the  pofiticat  climate  at 
that  time.  We  hope  nothing  will  prevent 
the  conference  this  year.—Arniej 

Lithuanian  yachtsmen  are  in  the  pro- 
cess of  outfitting  a  sailboat  for  a  trip 
around  the  world,  to  last  approximately 
1 8  months,  The  purpose  of  1he  trip  is  to 
show  the  flag  and  visit  major  Lithuani- 
an colonies.  The  crew  of  1 8  will  include 
a  licensed  radio  amateur  with  a  special 
event  call  sign.  More  on  this  later,  as 
more  information 'becomes  available. 


NEW  ZEALAND 
Pes  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

Now  that  1990  is  over,  the  NZART 
year  can  be  viewed  in  retrospect. 

Late  1989  saw  the  beginning  of 
NZART  managing  the  entire  adminis- 
tration of  amateur  examinations  on  be- 
half of  the  New  Zealand  Frequency 
Service  (NZFS)  of  the  Department  of 
Commerce.  Applications  are  pro- 
cessed by  NZART  HG,  the  examina- 
tion centres  set,  the  preparation  and 
distribution  of  the  examination  papers, 
and  the  arranging  with  the  branches 
for  approved  members  to  supervise 
and  conduct  the  exams.  When  the  ex- 
am is  completed i  the  papers  are  re- 
turned to  NZART  HQ  for  marking,  and 
the  candidates  are  advised  of  the  re- 
sults directly  from  NZART  HQ  within 
several  weeks  of  the  exam  date.  Be- 
fore, when  the  NZFS  supervised  and 
conducted  the  exams,  it  took  two  to 
three  months. 

The  NZ  Frequency  Service  is  also 
favourably  considering  the  transfer- 
ence to  NZART  of  the  administration 
and  testing  of  candidates  for  Morse 
code.  We  anticipate  this  will  take  piaGe 
before  March  1991, 

New  school  radio  dubs  have  formed 
during  the  year.  The  increased  interest 
in  amateur  radio  has  become  evident 
by  the  many  schoof  clubs  heard  on  the 
air  during  lunch  breaks,  and  many 
schools  are  now  featuring  amateur  ra- 
dio in  their  Open  Days. 

From  1  November  1990,  the  NZFS 
approved  the  use  of  2  meters  (144-1 48 
MHz)  by  Novice  operators.  The  regula- 
tory body  refused  the  initial  request 
from  NZART  in  March,  but  after  further 
submissions,  agreed.  So  now,  if  there 
are  reciprocal  rights  between  NZ  (ZL) 
and  your  country,  as  a  visiting  Novice 
operator,  you  witl  be  able  to  operate  on 
the  2m  band. 

This  yearZL  amateurs  are  participat- 
ing in  an  IARU  International  Monitoring 
Service.  From  1  March  1990  through 
24  February  1 99 1 1  amateurs  and  nona- 
mateurs  (listeners)  are  monitoring  set 
frequencies  outside  the  ham  bands  24 
hours  each  day,  to  identify  the  unused 
or  rarely  used  parts  of  the  radio  spec- 


trum adjacent  to  the  amateur  bands. 
NZART  Conference,  1991 

The  1991  NZART  Conference  will  be 
held  at  Marfan,  NZ,  The  "Martian  Con- 
ference7' venue  wilt  be  an  agricultural 
training  facilityh  called  Flock  House, 
near  Marton.  The  venue  has  graded 
accommodation  facilities  as  follows: 
Executive— $81.70  per  day;  Business, 
$57.15  per  day;  and  Thrifty,  $30.85  per 
day.  If  you  prefer  to  camp,  it's  $3  DO  for 
adults  and  $1 ,62  for  children  per  day. 

If  any  overseas  amateurs  are  visiting 
during  May/June,  the  conference 
dates  are  31  May  through  3  June,  a  full 
weekend  of  amateur  radio  activities 
centered  around  the  annual  meeting  of 
NZART,  and  plenty  of  social  activities 
as  well.  The  accommodation  and  con- 
ference venues  are  all  within  the  com- 
plex at  Flock  House;  therefore,  you  can 
walk  from  place  to  place  with  no  wor- 
ries about  transport. 

Recreational  facilities  are  good— an 
indoor  heated  pool,  squash  courts,  ten- 
nis courts,  and  a  sports  field.  If  any  of 
my  overseas  readers  are  interested, 
write  to  me  and  I  will  send  your  ietter  on 
to  the  organizing  secretary. 

New  Bands  for  ZL  Recently,  as  a 
result  of  submissions  made  on  our  be- 
half by  the  Frequency  Management 
Technical  Advisory  Group  (FMTAG)  of 
NZART,  the  NZFS  made  two  new 
bands  available  to  ZL  amateurs.  The 
two  bands  are  165  to  190  kHz  (1 7Jft)m), 
with  a  maximum  EIRP  of  5  watts;  and 
922  to  927  MHz  (32cm),  with  a  maxi- 
mum  EIRP  of  25  watts,  FMTAG  is 


presently  formulating  possible  uses  for 
these  two  new  bands,  maybe  in  some 
specialty  communications  areas.  The 
bands  are  available  on  application  to 
the  holders  of  the  ZL  Generai  licence. 

Other  items:  The  new  QSL  address 
for  ZL  is:  B.E.  Stewart  ZL2RR,  PO  Box 
857,  Wanganui,  New  Zealand . 

Terry  ZL3QL,  NZART  President,  is 
on  temporary  posting  to  Los  Angeles 
with  Air  New  Zealand  as  a  747  captain. 
He  should  be  on  the  air  from  L.A,  dur- 
ing his  time  there. 


PORTUGAL/AZORES 
Mike  Lazaroff  KB3RG/CU3LF 
PCS  Box  1687 
APO  New  York  09406 

I'm  a  15-year  veteran  of  the  United 
States  Air  Force  and  currently  sta- 
tioned on  Terceira  island  in  the  Azores 
(CU3-land),  I  wouid  love  to  write  re- 
ports on  the  Azores  and  ham  radio. 

Operating  from  here  is  a  ball— the 
bands  are  open  all  the  time,  and  the  CU 
call  seems  to  add  15  to  20  dB  to  your 
signal!  I'm  active  on  all  bands,  160  to 
10m  on  CW,  SS8,  packet,  and  RTTY. 

[For  those  amateurs  in  Portugal,  feet 
free  to  send  your  ham  information  to 
Mike  for  inclusion  in  the  column,  or  you 
can  send  the  info  directly  to  me. 

— Arnie] 


Upda  tes 


Number  25  on  your  Feedback  card 


Jan.  91  "Circuits" 

See  the  schematic  for  KB4ZGC's 
regulated  voltage  distribution  box  on 
page  58  of  the  above  issue.  Note  that 
the  inputs  to  reguiators  7808  and  7806 
should  be  joined  to  the  line  from  the 
output  of  LM317,  in  the  same  manner 
that  regulators  7805  and  7809  are. 

Jan.  J91  *' Frequency  Standard" 

See  the  above  issue  for  the  article, 
"High  Precision  Frequency  Stan- 
dard," by  Johnson,  on  page  9. 

John  H.  Davis,  Chief  Engineer 
WJSP-TV/FIVh  "It  is  no  ionger  possible 
to  rely  on  a  TV  station's  sync  to  atomic 
precision,  even  during  network  pro- 
grams, except  in  a  relatively  few  cases. 
The  development  of  affordable  digital 
frame  synchronizers  in  the  past 
decade  has  changed  things.  Nearly  all 
stations  use  one  or  more  of  them. 

'The  frame  synchronizer  digitizes 
incoming  video h  then  plays  it  back  in 
step  with  the  station's  local  sync  gener- 
ator, which  is  usually  crystal  con- 
trolled. There  are  a  few  exceptions,  but 
welt  over  80%  of  stations  are  refer- 
enced to  a  local  crystal  100%  of  the 
time,  Mr.  Johnson's  circuit  seems 
solidly  designed,  but  be  very  sure  of 
your  reference!" 

Bradford  E  Scott  WD9HDZ,  engi- 
neer at  WCET:  lJA  network  signal  pro- 
cessed through  a  frame  synchronizer 
no  longer  maintains  the  rubidium-stan- 
dard accuracy,  but  instead  exhibits  the 
characteristics  of  the  local  station's 


sync  generator,  which  usually  uses  a 
quartz  crystal.  This  local  oscillator  is 
adjustable,  and  must  be  periodical 
calibrated.  The  FCC  requires  that 
broadcast  TV  stations  keep  their  color 
subcarriers  accurate  to  within  pius  or 
minus  1 0  Hz,  or  within  2.79  times  10  to 
the  minus  6th  percent.  Thus,  a  caiibra- 
tion  reading  taken  from  a  station  using 
frame  synchronizers  may  be  inaccu- 
rate by  that  amount  " 

Paul  D,  Boehm  KB9CLA,  works  for 
WRTV:  "In  all  but  the  smailest  TV 
markets,  incoming  network  video  is 
run  through  a  frame  synchronizer, 
Because  of  this,  the  accuracy  of  the 
1  MHz  signal  generated  by  the  PLL 
would  have  the  accuracy  of  the  sync 
generator  at  your  local  television 
station. 

'All  network  programming  is  sent  to 
your  local  station  by  satellite.  All  satel- 
lites, even  geostationary  ones,  have 
Dopper  shift.  Though  small,  about  1 
Hz,  the  shift  may  cause  short-term  er- 
rors in  your  frequency  standard. 
Where  Mr.  Johnson  lives,  in  Los  Ange- 
les, the  local  TV  signal  is  coming  from 
the  same  source  as  the  network,  rather 
than  from  the  satellite.  If  you  live  in  Los 
Angeles  or  New  York,  the  circuit  will 
work  for  you. 

4  "All  is  not  lost,  however.  Some 
stations,  including  the  one  I  work  for, 
are  iocked  to  the  WVW  60  kHz  signal 
as  a  condition  of  their  license.  If  you 
can  change  the  system  to  lock  to  their 
visual  carriers,  then  you  are  home 
free." 
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Number  26  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  the  January  issueT  we  should  receive  it  by 
October  31.  Provide  a  clear,  concise  summary  of  the  essential  details  about 
your  Special  Event,  Check  /HAMFESTS  on  our  BBS  {603-525-4438}  for 
listings  that  were  too  late  to  get  into  publication. 


MARCH  2 


ABSECON1  NJ  The  Shore  Points  ARC  will 
hold  ils  9th  annual  hamfesi  "Springiest  '91  '\ 
at  Holy  Spirit  High  School.  Doors  open  at  9 
AM.  Set-up  at  7  AM.  fleservattons  will  be  ac- 
cepted tor  tables  in  the  heated  indoor  selling 
area.  Outdoor  tailgating  space  available, 
weather  permitting,  Limited  AC.  Sellers:  $5 
per  flJ  table;  buyers;  S4,  Talk- in  on  146.385/ 
985  Write  to;  SPARC,  P-O.  Box  142,  AbteC- 
onNJ08201 

ALAMOGORDO,  NM  The  Alamogordo 
AHC  will  hold  VE  Testing  at  the  Alamogordo 
Mid  High  School,  South  entrance,  beginning 
at  12:00  noon.  Co  mac  I  Marilyn  Redman,  Pub- 
lic Information  Officer,  Alamogordo  ARC, 
P.O.  Box  11 91,  Alamogordo  NM  88310. 

CAVE  CITY,  KY    The  Mammoth  Cave  AHC 

will  sponsor  (heir  T5th  annual  Glasgow 
Swapfesl  at  the  Cave  City  Convention  Cen- 
ter beginning  at  8  AM  Centra!  time  Admis- 
sion is  54  per  person,  tables  $5  each.  VE 

exams,  walk- ins  welcome.  Talk-in  on  146.34/ 
94.  Contact  N4HCO,   1379  Whites  Chapel 
Rd,  Glasgow  KY 421 41. 


MARCH  3 


YORK,  PA  The  Fourth  Annual  York 
Springfesl  (Ham  &  Computer)  witl  be  held  at 
the  Dover  Fire  Hall  starting  at  8  AM.  Admis- 
sion $4,  unlicensed  spouse  and  under  12 
free.  Tailgating  $1.  Inside  labtes  $10.  VE  Ex- 
ams. Talk-in  on  146.37/.97  and  147.93/33. 
Contact  York  Spnngfest.  PO  Box  316,  New 
Freedom  PA  1 7349*03 1 6  (30 1)  239-387$. 

ROSTRAVER  TOWNSHIP,  PA  The  Two 
Rivers  ARC  of  Mc  Keeaport  will  hold  its  18th 
annual  Swap  and  Shop  at  the  Rostraver  Vol- 
unteer Fire  Kail  from  S  AM -3  PM.  Admission 
Is  $1 .  Contact  Mr.  Michael Kowaicheck KV3L, 
(412)  751-9657.  Directions  wili  be  available 
on  the  VVA3PBD  repeater.  I46.t3f.73. 


MARCH  a 


ST  LOUIS  CITY,  MO  The  Jefferson  Oar- 
racks  ARC  wili  hold  their  31  st  annual  Amateur 
Radio  Auction  at  the  Concordia  Turners  Hall. 
Doors  open  at  5  PM  and  the  Auction  si  arts  at 
7:30  PM.  TaIMn  on  144.61M45.21  and 
1 46.34/94  repeaters  aHer  5  PM,  Contact  Cart 
H.  Hoh&nberger  WB&BPZ  5266  Patter  Ave.. 
Si  Louis  MO  63139-1340  (314)351-7084. 


MARCH  9 


TULLAHOMA,  TN  The  Middle  Tennessee 
ARS  wilt  hold  an  Old -Fashioned  Swapfest  ai 
the  TuHahoma  TN  Airport,  Hanger  #6.  Talk-in 
on  146. 10/.  70.  Contact  Richard  Johnson 
W4SFF,  709  Dogwood,  Winchester  TN 
37393. 

MT.  ARLINGTON,  NJ  West  Morris  Wire- 
less and  Splftrock  AHA  will  sponsor  the  annu- 
al Nodh  Jersey  Hamfest  at  the  Mt.  Arlington 
Sheraton  beginning  at  8  AM.  Set-up  at  6  AM. 
VE  Exams  begin  at  8:45  AM,  Admission  $5, 
XYLs  and  children  free.  Tables  Si 5.  Talk-in 
on  146.9B5/.385  and  223.860/2.260.  Mail 
table  registrations  to  PO  Box  6f0,  Rockaway 
NJ  07866,  until  Feb  28.  Late  registration,  cail 
Bill  WR2M,  (201)  770-0242  till  W  PM,  or 
Bernie  WB2YOK,  (201)584-4423. 

ROSELLE  PARK,  NJ     The  Student  Body  of 

Roselle  Park  High  School  and  the  Old  Bridge 
Radio  Assn.  will  host  (he  Roselfee  Park  Family 

Computer/Ham  Festival.  Flea  Market  from  9 
AM -4  PM,  plenty  of  tailgate  space,  Admis- 
sion $5.  Talk-in  on  146.520  simplex.  Contact 
Computer  Exposition  and  HamFestr  Rosette 
Park  High  School  185  West  Webster  Ave.. 
Rosette  Park  NJ  07204,  (201)  241-4450;  Or 


BBS,  (201)  241-8902  (24hr  300/1200).  Direc- 
tions: Garden  Stale  Parkway  Exit  137  to  East 

on  Westfield,  3rd  light,  left  on  Locus,  left  after 
RR  underpass. 


MARCH  10 


BRI STOL ,  CT  The  I ns u ran ce  C  ity  Repeater 
Club  will  hold  its  annual  Amateur  Radio/Com- 
puter Flea  Market  at  I  he  Bristol  Eastern  High 
School  from  9  AM-2  PM.  Admission  is  $3.  Six 
loot  tables  are  $12.  Contact  Chuck  Metes 
K1DFS,  22  Woodside  Lane,  Ptainville  CT 
06062,  (203)  747-6377.  VEC  Exams  by  regis- 
tration only.  Contact  Sue  Fredrickson  WM1&, 
PO  Box  165,  Pleasant  Valtey  CT  06013  as 
early  as  possible.  Talk-in  on  146. 28/. 68 

INDIANAPQLISJN  The  Morgan  County 
Repeater  Assoc  will  sponsor  the  Indiana 
Hamfest  at  the  Indiana  State  Fairgrounds 
Pavilion  building.  Admission  is  $7  at  the  door. 
8r  Flea  Market  tables  (with  space),  $12  each. 
No  space  will  be  sotd  without  a  table.  Set-up 
Sat.  Mar.  9  from  3-9  PM  and  Sun.  Mar.  10 
rrom  6-8  AM.  Taik-in  on  145.25.  For  reserva- 
tions, send  SASE  before  Feb.  23  to  Aiteen 
Scales  KC9YA,  3142  Market  Place,  Bloom- 
ington  iN  47403.  (812)  339-4446. 


MARCH  15-17 


ORLANDO,  FL  The  45th  annual  Orlando 
HamCatiOrt  and  Computer  ShowH  sponsored 
by  the  Orlando  ARC,  wilt  be  held  at  the  Cen- 
tral Florida  Fairgrounds.  The  Exhibitors  Area 
wifl  be  located  in  a  44,000  square  fool  air 
conditioned  building.  Overnight  PV  parking 
at  reasonable  cost,  The  Host  hotel  is  The 
Ramadan  Orlando  Central  at  3200  West  colo- 
nial Drive.  FCC  Exams  on  Sunday  at  the  Ra- 
mada  convention  Center.  Complimentary 
continuous  bus  service  from  the  Ramada  to 
I  he  Fairgrounds,  Contact  Diok  QiVittorio 
KB4QKP,  General  Chaiman  1991,  PO  Box 
547811,  Orlando  FL  32354-7811. 


MARCH  16 


SCOTTSDALE,  AZ  The  ARCA  Spring 
Hamfest,  hosted  by  the  Scot  tsd  ale  ARC,  will 
be  held  from  7  AM-4  PM  at  the  Scotisdale 
Community  College.  Admission  is  $2  per  car 
Swap  space  $5.  Talk-in  on  1 47  1 B/.  78  and  ZtA 
Link.  Contact  Alton  Sklar  AA7BJ,  PO  Box 
10876,  Scottsdaie  AZ  85271*0878  or  (602) 
491-0802 

FLEMINGTON,  NJ  The  Flemlngton  Ham- 
test,  sponsored  by  the  Cherryville  Repeater 
Association  II  lnc„  will  be  held  at  the  Hunter- 
don Central  Regional  High  School  Ffeld- 
house  from  8  AM-2  PM.  Wheelchair  accessi- 
ble. Free  parking.  Tailgating.  VE  Exams, 
Talk-in  on  147.975/375  MH?  duplex  and 
146.520  MHz  simplex,  Contact  Marty  Grozin- 
ski  NS2K,  c/o  Cherryville  Repeater  Assoc.  It 
inc.,  PO  Box  308,  Quakerto&n  NJ  08363 
(908)  806-6944  or  (908)  788-4080. 

MARSHALL,  Ml  The  Michigan  Crossroads 
Hamfest,  sponsored  by  the  Southern  Michi- 
gan ARS  and  the  Marshall  High  Photo  Elec* 
ironies  Club,  will  be  held  at  the  Marshall  High 
schoof  from  8  AM -3  PM.  Set-up  at  6  AM. 
Tickets  $2  in  advance,  33  at  the  door.  Free 
parking.  Table  Reservations;  75c-  per  foot 
(min.  4  feet)  reserved  until  6  AM.  Send  SASE 
to  SMARS.  PO  Box  934,  Battle  Creek  Mt 
49016,  or  call  Wes  Chaney  N8BDM,  (616} 
979-3433,  License  Exams  start  at  9:30  AM. 
Pre-registration  requested.  Include  Form 
610,  SASE  and  $4.95.  Make  check  or  MO. 
payahle  to  ARRl  VEC  and  send  to  Barry  Po- 
fack,  330  East  Berry  Rd. ,  Rives  Jet  Mt  49277. 
Exam  charge  subject  to  change. 

HU  DS  ON ,  NH     The  I  n  ler state  Repeater  Soc 

will  hold  its  annual  Flea  Market  at  the  Lions 
Club  Hall  from  9  AM-3  PM.  Sehup  at  8  AM. 


Admission  52.  Talk-in  on  146.85,  224.46  and 

449.625  IRS  repeaters.  Contact   Wayne 
Canlno  KA  1MKH,  (6Q3)  895-9033 


MARCH  16-17 


FORT  WALTON  BEACH,  FL  The  Play- 
ground ARC  will  hold  their  21st  annual  North 
Florida  Ham/Swapfesl  at  the  Shrine  Fair- 
grounds. Doors  open  ate  AM  both  days.  Free 
Parking .  R V  parki  ng  tor  $  1 0  per  night.  Adm  is- 
sion  $3  in  advance,  $4  at  the  door.  Swap 
tables  $10  tor  one  day,  $15  for  both  days. 
Talk-in  on  the  146.19/.79  club  repeater.  Con- 
tact Playground  ARC,  PO  Box  873,  Ft  Walton 
Beach  FL  32549. 


MARCH  17 


MAUMEE,  OH  The  Toledo  Mobile  Radio 
Assn.  will  hold  a  Hamtesl  at  the  Lucas  County 
Recreation  Center  from  8  AM-5  PM.  Advance 
admission  is  $4,  $5  at  the  door.  Talk-in  on 
14727  and  442.85  repeaters.  Contact  Bob 
Hanna  K8ADK>  2154  Circular  Drive,  Toledo 
OH  43614, 

BRAINTflEE,  MA  The  South  Shore  ARC 
will  hold  its  annual  Flea  Market  at  the  Vising 
Club  from  10  30  AM-3  PM  Free  parking.  Set- 
up at  9  AM.  Admission  $1.9'  tables  for  $10 
{which  includes  one  free  admission  per 
table)1  if  paid  for  in  advance  before  Mar.  13 
Write  to  Hat  Jones  WB1ABM,  48  Saning  Rd., 
N.  Weymnuth  MA  02191,  or  call  ($17)  335- 
5777,  evenings.  Make  checks  payable  to  Ihe 
South  Shore  Amateur  Radio  Club.  Non-re- 
served tables  are  £12. 

STERLING,  IL  The  Sterling-Rock  Falls 
ARS  31st  annual  Hamfest  will  be  hetd  at  Ihe 
Sterling  High  School  Field  House  from  7:30 
AM.  Set- up  Sat.  Mar.  16  from  6-9  PMf  and  on 
Sun.  Mar  17  at  630  AM.  Advance  tickets  $3, 
$4  at  the  door.  Tables  S5  including  electricity. 
Bring  your  own  cord.  Talk- in  on  146. 25/. 95 
W9MEP  repeater.  Contact  Sue  Peters,  Ster- 
ling-Rock FattsARS,  PO  Box  521,  Sterling  IL 
61081,  or  call  AC  at  (815)  625-9262. 


MARCH  21  -23 


WASHINGTON,  DC    A  3-day  hands-on  Per 

sonal  Computer  Interfacing  workshop  will  be 
held  at  the  Virginia  Tech  campus.  Contact  Dr. 
Roy  Jones,  (703)  231-5242  or  (703)  231- 
6473. 


MARCH  23 


UPPER  SADDLE  RIVER,  NJ    A  Ham  Radio 

FEea  Market,  sponsored  by  the  Chestnut 
Ridge  Radio  Club,  will  be  held  at  the  Saddle 

River  Reformed  Church  Education  Building, 
Tailgating  $7.  Tables  $10.  Donation  $2,  Con- 
tact Jack  Meagher  W2EHD,  (201)  768-8360. 

ELIZABETHTOWN,  KV     The  Lincoln  Trail 

ARC  will  hold  its  1 1tn  annual  Hamfest  at  the 
Pritehard  Community  Center  Walk -in  VEC 
Exams  (fee  $5.25)  begin  at  9  AM  tee  $5  25 
Show  original  license  and  a  copy  of  same. 
Free  parking.  Security  provided.  Set-up  starts 
at  6  PM  the  night  before.  Advance  tickets  $4, 
$5  at  the  door,  Vendor  spaces  are  $5  each 
(includes  one  table  and  one  chair}.  Talk- in  on 
146,52  and  146.38A9B.  For  reservations  con- 
tact Whitey  Hensfey  WD4GDA.  PQ  Box  342, 
Vtne  Grove  KY  40 1 75.  (502)  877-2234.  Send 
check  or  money  order  and  a  SASE.  For  info 
call  Chock  Strain  AA4ZDt  (502)351-1715. 


MARCH  24 


TRENTON r  NJ  The  Delaware  Valley  Radio 
Assn.  wili  sponsor  Hamcomp  '91  at  the  Mew 
Jersey  National  Guard  112th  Field  Artillery 
Armory,  Lawrence  Township,  from  a  AM-2 
PM.  Free  parking.  Wheelchair  accessible 
Advance  tickets  $3,  $5  at  the  door.  Indoor 
selling  spaces  are  $15  (wall  space)  or  S10. 


Outdoor  spaces  are  $8.  Sellers  must  provide 
their  own  tables.  Set-up  at  6  AM.  Talk-in  on 
146  07/67.  Contact  Hamcomp  '91  c/o 
KB2ZY*  33  Bowne  Station  Road,  Stockton  NJ 

08559.  Please  SASE. 

MADISON,  OH  The  Lake  County  ARA  will 
hold  their  13th  annual  LCARA  Radio/Com- 
puler/Etectronic  Hamfest  at  Madison  High 

School  from  8  AM-3  PM.  Admission  is  $4. 
Indoor  fox  hunt  will  be  at  1  PlA  on  2  meters. 
VE  Exams  begin  at  8:15  AM  and  cost  $5.25. 
Tables:  $5/6',S6.50/8J.  Tallin  on  147  SI/  21 
and  222.90/224,50  [PL  141.3)  Contact  Rox~ 
anne,  lake  County  Hamfest,  5777  Fenwood 
Ctt  Mentor-on-the-Lake  OH  44060.  Phone 
(216)  257-2035  from  6-9  PM  weekdays  or  10 
AM -4PM  weekends,  or  (21$)  352-5756  10 
AM-4  PM  weekdays. 


MARCH  30 


TEXARKAN  A,  TX  The  Four  States  ARC  will 
sponsor  its  second  annual  Swap  Meet  at  the 
Four  States  Fairgrounds  at  Loop  245  and  I- 
30,  beginning  at  3  AM.  Admission  $1,  Tall- 
gate  party  with  cover  available  if  WX  is  bad, 
VE  Exams  at  1  PM,  Talk-in  on  146  62  -600, 
Contact  Travis  Bailey  K5AVH  at  (303)  792- 
2080. 

SPECIAL  EVENT  STATIONS 


MARCH  2-3 


OPPh  AL  The  Covington  ARS  will  operate 
Station  K24S  from  1400Z  Mar  2-0200Z  Mar. 
3,  to  commemorate  the  32nd  annual  Opp 
Jaycees  Rattlesnake  Rodeo.  Frequencies: 
25  kHz  up  from  the  General  SO.  40. 20  and  1 5 
bands  and  approximately  28.335  on  Novice 
1 0  mete  r  ban  d .  For  commemorative  QS  Land 
brochure,  send  QSL  card  and  business  size 
SASE  to  CAfl.S,  c/o  Kay  B.  EzeltN4VJi  PQ 
Box  244,  Opp  AL  36467. 


MARCH  8-10 


SWEETWATER,  TX  The  Nolan  County 
ARC  will  operate  Station  WR5B  from  1500Z- 
2400Z  Mar.  a- 10,  during  the  world's  largest 
rattlesnake  round-up,  Frequencies:  20  and 
40  meter  Gene  rat  phone  bands  plus  10  meter 
Novice.  For  certificate  send  QSL  and  farge 
SASE  to  WR5B.  PO  Box  825,  Sweetwater  TX 
79556. 


MARCH  16-17 


ST,  PATRICK.  OH  The  Farout  ARC  of  Day- 
ton will  operate  Station  WBSSMC^S  from 

1700ZMar.  16-17D0Z  Mar.  17.  Frequencies: 
Lower  halves  of:  80,  40,  15r  10  meter  Novice 
CW  and  10  meter  Novice  phone;  80,  40,  20, 
15  meter  General  phone.  Send  a  business 
size  SASE  to  Farout  ARC,  POBox918h  Day- 
ton OH  45409  9W  t. 

PISCATAWAY,  NJ    The  Piscataway  ARC 

will  commemorate  the  historic  Voice  of  Amen- 
ca  relay  station,  WBOU.  that  operated  in  Pis- 
cataway from  1942-1964.  PARC  members 
will  operate  using  I  heir  own  call  signs/VOA 
from  OOOZ  Mar.  16-2400Z  Mar.  17,  in  the 
lower  General  portion  of  75,  40,  20,  and  15 
meters,  and  the  Novice  10  meter  band.  For 
certificate,  send  QSL  and  9x12  SASE  to 
PARC,  Attn;  KB2UV.  PO  Box  1233,  Piscat 
away  NJ  08854 


MARCH  23-24 


The  Virginia  Beach  ARC  will  operate  Station 
WA4TGF  from  140O2  Mar,  23-2000Z  Mar. 
£4,  to  commemorate  the  100th  anniversary  of 
the  arrival  of  the  Norwegian  Lady  to  our 
shores.  Frequencies:  3  875,  7.275,  14.275, 
21  275  and  28  353  MHz,  A  certificate  will  be 
available  to  all  amateurs  contacted,  Send 
QSL  and  SASE  to  VBARC,  PO  Box  62003, 
Virginia  Beach  VA  23482. 
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Number  27  on  your  Feedback  card 


EALER  DIRECTOR Y 


DELAWARE 


NewCastle 
Factory  authorized  dealer!  Yaesu,  tCOM, 
Kenwood,  Ten-T&c,  AEA,  Kantronics,  DR- 
Sl  Mfg.,  Ameritron,  Cushcraft,  HyGain, 
Heath  Amateur  Radio,  Heil  Sound.  DELA- 
WARE AMATEUR  SUPPLY,  71  Meadow 
Road,  New  Castle  DE  19720.  (302)  328- 
7728. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of 
amateur  gear  in  the  intermountain  West 
and  ihe  best  prices.  Over  9,000  ham  relat- 
ed gear  in  stock.  Call  us  for '  kair  your  ham 
needs  today.  ROSS  DISTRIBUTING  CO., 
78  S,  State,  Preston  ID  83263.  (208) 
852-0830. 


NEW  YORK 


Jamestown 
Western  New  York's  finest  amateur  radio 
dealer  featuring  ICOM-Larsen-AEA- 
Hamtronics-Astfon.  New  and  used  gear, 
8  am,  to  5:30  p,m„  Sat,  and  Sun.  by  ap- 
pointment. VHF  COMMUNICATIONS, 
280  Tiff  any  Ave.,  Jamestown  NY  14701. 
(716)  664-6345.  Circle  Reader  Service 
number  129  for  more  information. 

Manhattan 
Manhattan's  largest  and  onfy  ham  and 
business  Radio  Store,  Featuring  MO- 
TOROLA, ICOM,  KENWOOD,  YAESUP 
AEA,  SONY,  BIRD,  TEN-TEC,  etc.  Full 
stock  of  radios  and  accessories.  Repair 
lab  on  premises.  Open  7  days  M-F.  9-6 
p.m.;  Sat.  &  Sun.,  10-5  p.m.  We  ship 
worldwide.  BARRY  ELECTRONICS,  512 


Broadway,  New  York  NY  T0012.  (212) 
925-7000.  FAX  (2 1 2)  925-7001 . 


OHJO 


Columbus 
Central  Ohio's  fulMine  authorized  dealer 
for  Kenwood,  J  COM,  Yaesu,  Alinco,  Info- 
Tech,  Japan  Radio,  AEA,  Cushcraft,  Hus- 
tler, and  Butternut.  New  and  used  equip- 
ment on  display  and  operational  in  our 
4000 sq,  ft,  store.  Large  SWL  department, 
too,  UNIVERSAL  RADIO,  1280  Aida 
Drive,  Reynoldsburg  (Columbus)  OH 
43068.(614)866-4267. 


PENNSYLVANIA 


Trevose 
Authorized  factory  sales  and  service. 
KENWOOD,  rCOM,  YAESU,  featuring 
AMERITRON,  B&W,  MFJ,  HYGAIN,  KLMP 
CUSHCRAFT,  HUSTLER,  KANTRON- 
ICS,  AEA,  VIBROPLEX,  HEIL,  CALL* 
BOOK,  ARRL  Publications,  and  much 
more.  HAMTRONtCS,  INC.,  4033 
Brownsville  Road,  T  re  vase  PA  19047. 
(215)  357-1400.  FAX  (215)  355-8958. 
Sales  Order  1-800-426-2820,  Circle 
Reader  Service  379  for  more  information. 


TEXAS 


Dallas 

In  Dallas  since  1960.  We  feature  Ken- 
wood, ICOM,  Yaesu,  AEA,  Butternut, 
Rohn,  amateur  publications,  and  a  f  ufl  Jine 
of  accessories,  Facotry  authorized  Ken- 
wood Service  Center.  ELECTRONIC 
CENTER,  INC,  2809  Ross  Ave.,  Dallas 
TX  75201.  (214)  969-1936.  Cirde  Read- 
er Service  74  for  more  information. 


DEALERS:  Your  company  name  and  message  can  contain  up  lo  50  words  for  as  Utile  as 5421]  yearly  | prepaid).  Or  521 D  for 
si*  months  (prepaid),  Ho  mention  of  mail-order  business  please.  Directory  text  and  paymeni  musl  reach  us  60  days  in 
advance  ol  publication.  For  example-,  advertising  for  I  he  April  '91  issue  must  be  in  our  hands  by  February  tst.  Mail  to  73 

Amateur  Radio  Today.  Box  27S.  Forest  Road.  Hancock  NH  G3449. 


ELF   Electromagnetic  Field 
Radiation  Measurement 


ELF-50D:  Measure  potentially  hazardous 
ELF  Electromagnetic  Field  Radiation  generated  by 
Video  Display  Terminals  (VDT's),  TV  sets,  home 
appliances,  industrial  machinery  and  other  similar 
devices,  calibration  traceable  to  nist 

(PREVIOUSLY  NBS). 


i 


WHLKEFI 
MAOhEtKa 

stow 


SCIENTIFIC  INC. 


i 


Rockdale  Street 

Worcester,  MA  01 606  U.S.A. 

Telephone:  (SOS)  852-3674/853-3232 

Toll  Free:  1-800-962-4638 

Telex:  9102508517/ FAX  (SOB}  S56  9931 
Code  Name;  "WALKER  SCI" 


CIRCLE  292  ON  READER  SERVICE  CARD 


HIGH  PERFORMANCE 
PRESELECTOR-PREAMP 


The  solution  to  most  interference,  intermod,  and  desense 
problems  in  repeater  systems, 

•40  to  1 000  Mhz  tuned  lo  your  frequency 

•5  large  helical  resonators 

•Very  high  rejection 

•Low  noise — high  overload  resistance 

•8  db  gain— ultimate  rejection  >80  do 

•GaAs  fet  option  (above  200  Mhz) 

•Cast  aluminum  enclosure 

•  Nfr  BNC,  and  S0239  connector  options 


.  /. 


*?w 


m 


Typical  rejection: 

+6QQKhz  @  145  Mhz:  28db 

±1,6  Mhz  @  220  Mhz:  40db  (44db  GaAs)       ±20  Mhz  @  800  Mhz;  65db 

±    5  Mhz  @  450  Mhz:  50db  (60db  GaAs)       ±20  Mhz  @  950  Mhz:  70db 


AUTOMATIC  IDENTIFIERS 


NEW 

Model 

ID-2B 


•Up  to  8  EPROM  programmed  messages 
•Adjustable  audio,  speed  &  interval  timer 
•"ID  over  voice  inhibit'1 
•  Low  power  option 
•Modular  design 

•Message  selection  viaoinary  input — 
TTL  levels 
•Size:  2,7x2.6x0.7' 

The  ID-2B  provides  required  station  identification  without  troublesome 
diode  programming.  The  "ID  over  voice  inhibit"  circuitry  al tows  for  cour- 
teous operation  by  not  allowing  an  ID  until  the  next  squelch  closing. 


>       A 

>:y7— ■■■■-■"T^.™.;:   *  -;n  Ml 

bdi- 
Fes 

<% 

EH 

p" — 

H 

W*%M{ 

ID-2B  Wired/Tested  $99.95 


ID-2B-LP  Low  Power  $1 09.95 


GLB  ELECTRONKSJNC. 

151  Commerce  Pkwy.,  Buffalo,  NY  14224 
716-675-0740     9  to  4 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


Word  is  spreading  last-  >        2  METERS-220-440 

"Nothing  matchei  the  KRP-5O00 

for  total  performance  and  value.  Not  GE,  not  »v«n  Motorola, 


RF  per  for  mrt  nee  really  COuf 

tough  m- 

ms,         he  KRP-5000 
>er  gives  MeJical 

poi&s  of  IF 
f Uteri n  nd    a    pre 

hmitt  trigger  squelch  with 
tomah-  ,vi'i  h- 

m.g    The  transmitter  gives 
you  clean  TMOS  FET  power 


Enjoy  high  performance  ope* 
n  with  grammabii- 

i tienual  tone  paging 
autopatch,  reverse  autopatch, 
200-number  autodial    rerj 
sqi  settmg    status  inputs 

ntrgl  outputs,  and  field- 
jgrammaoie  Morse  messages 

Call  or  write  for  the  full 
performance  story  .    .  and 
the  super  value  price! 

Micro  Control  Specialties 

23  ETm  Park,  Groveland.  MA  0i&34 
|50fl) 372-3442 

FAX;  {5081  373-7304 


" 


KRP-5000  Repeater  shown 
with  PA-ioo  Amplifier 


The  first  choice  in 

Transmitters  -  Receivers 

Repeaters 

Repeater  Controllers 

Power  Amplifiers 

Voice  Mail  Systems 


CIRCLE  17  ON  READER  SERVICE  CARD 


CIRCLE  144  ON  READER  SERVICE  CARD 


Uncle  Wayne's  Bookshelf 


06S5T  -1991  Passport  to  World  Band  Radio 

by  International  Bmadrasting  Serricet*  Ijd. 
Yon  can  have  the  world «t  your  fineempv  You'll  get  the  lateM  sution and 
umc  grids,  the  199 1  Buyer's  Guxfc  and  more   3*4  pages  S I  h>0 


VIS  Study  Cards 

Advance  the  easy  way  wrth  VTS  Study  Cards  Compact  Up-to  date  FU>h 
Cards  wiib  Key- word*.  LndeTiiwd.  Qui*  on  tuck.  Formula*  *s'rkcd 
out.  Schematics  u  your  fmetrcips.  Used  SUCCESSFULLY  by  age*  6 
kit  II 

NOVICE  VISOI  111.95 

TECH  VTS02  10.95 

GENERAL  VIS  03  9.95 

ADVANCED  VIS  04  If.  95 

EXTRA  VIS  05  UAS 


Lame  Cod*  Prog  rain  a— {Available  on  5  V*"  dlak*} 
Inexpensive  complete  study  guide  code  programs  (or  tuslh  the  C64'I2B 
Com  mi  NJures  and  I  he  fBM  compatibles  Programs  include  updated  FCC 
questions,  multiple  choice  answer,  formulas,  schematic  symbols,  dia- 
tt.rampi,  and  simulated  (VE)  sample  test. 

TI4M  Part  #       Commode «  Pu rt  # 


Novice 

IBMOI 

Tech 

IBM  02 

General 

IBM'-I 

Advance 

I&M04 

EntrafNe*  Pud* 

IBM05 

COM  CM 
COM02 
COM  0.1 
CQM04 
COM  05 


Price 

SI  4, 95 
S105 
%  14.95 
119.95 
$19.95 


IBM97  •  Amateur  Radio  Pari  97  Rules  >  include*  updated,  rev ised 
Commission "\  Hule*.  September  30.  1989)  5'*"  divk  IBM  coiiifwiblc 
only.  19.95 


I  CMC  M  :  •  Wa  p  Library  Ay  Jrarfia  4.  jn«rr«r  CdluWA  /nr. 

Include  1  PrefU  Map  of  the  World  4-coftor  40'  |  2%" 

I  Mapof  Nurui  Ammca  4-cetor  XT  *  J 
1  Great  CinricOmt  of  the  World  4-eokw  30'  a  •  ■ 


1  Worid  Atlas  4-ccfor  20  pafts 


S12.0O 


ARRL BOOKS 


AR2200  •  Antenna 
Impedance  Matching 

A,  Wilfred  \.  Grron 
Advanced  amateurs ,  antenna  design 
engineer*,  tectum: lani.  Moil  com- 
prehenstve  t*%\k  written  on  using 
Smith  Chart*  tn  sulv  mg  impedance 
nuiiching problems.  $15.00 

AR247:  -  Tune  In  the  World 

With  Him  Radio  Kit  (8th  ed) 
Brand  New  Edition  Easiai  lorcad, 
revved  text  covers  the  question 
pooll  on  Nluvive  Cfcums  given  on 
November  1 ,  1 989  »u]d  later.  Ctidc 
teaching  tad  (.ihJl*  fitutiict  cat- 
OCttGf  i ik faded  i  n  1  he  k  il       SI 9.00 

AR2464  <  Tune  In  the  World 
It; N>k  i mis  114.00 

ARA34I  •  Interference 
Handbook 

Written  from  an  RF-I  sleuth \  per- 
*pccu vc ,  Hb  experience  in  sol \ing 
jntcj-lcnrivc  problems.         Si 2.00 

AU2W7 1  ■  W1 FB  5  Help  far 
flew  Hams 

Guide*  (he  new  rammer  through 
the  ma/e  of  new  operating  ami 
technkaJ  procedures  Put  together 
a  station  *nd  get  on  (he  air,  1 10.00 

AR4|4t  *  W1FB  s  Design 
Notebook 

tonmtgtkMa*WlFB 
Here's  jum  (he  bt«4.  for  the  avid 
builder  d  Amateur  Radio  cquip- 
inem1  Thiv  pbm  Language  book  a 
HI  led  with  fttmpk'  practical  projecJs 
thai  can  he  huiM  usiitg  readtH 
available  cnmfhinenLit  and  codtrnofl 
liiind  iinjIn.  194  pages,         $10.00 

AR.m;i  *  Weather  Satellite 

Handbook  (4th  Ed.) 

by  Dr.  Ralph  Ta^aft  WBXDQT 
Ht>t  ifff  the  Pte\s!  Kspnndcd  and 
revised  ii»  refled  today's  weather- 
l  a  \  itteJ  li  ie  tethnnk^y .       120.00 

ASJ390  •  Companion  Soft- 
wire  tor  Weather  Satellite 
Handbook 

5  U- MS-DOS  floppy         $10.00 


07D91  •  DXef  s Directory, 
1990-91  Edition 

Compiled  by  Fred  (htermttm 
Most  cumpklc  U-.X  iM  fadui  bM;en 
en  ever?  Features  mer  1 800  Imen- 
ers  from  over  75  counrKv,  Attn 
included  is  full  information  on  over 
1 00  radio  clubs  worldwide     $4.95 

QlPOa  •  44  Power  Supptiee 

for  Your  Electronic  Protect 

by  Robert  J.  Trmsttr  and 

Jttnathan  /..  If  oyer 

Wrtnen  at  ihr  hasic  lc\cl,  pcffcel 

for  the  heif inner    The  reader  |i 

given  enough  dcvironic  ihenrv  to 

understand  the  cunccpt*  explained 

LhToughout  ihe  tnHnk  SI 5.95 

IQWQ20  •  N6RJ  Original  2nd 

Op  by  Jim  Raffrrty  S6RJ 

A  new  edition  in  on  easy-lit  um; 
"wheel"  tormaL  Simply  dinl  the 
prefix  and  in^tjnliv  have  IwaHlfcte 
Seam  headings,  Contincni  ulemifi 
calmns.  Zone:  idenflcation,  Poivtjl 
rales,  and  more .  SK.95 

I6PB6  •  Packet  User's 
Notebook 

t>*  B**k  Jtottrt  K4ABT 
Ova  90  diagranu  iho»  trad  and 
uue  connections  for  popular 
TT^Cs.  n-»n>eeivers.  and  compui- 
crs  A  genuine  nut.-. -and  boltJi  h*»w  - 
ID-do  manujl   BntndneW      19,95 


ARI991  *  ARRil991 

Handbook  { 6  SI  hed.) 
39  t tupu- rv  featunnn  2.100  ta- 
bles, figures  end  charts  the  most 
cotnptchciuive.  well  or^am/ed 
and  affordable  source  of  Amateur 
Rgdio  reference  material  1232 
ptig..  125,00 

a  Rt  i4i»2  *  Solid  State  Design 
Chuck  full  of  food,  bealc  jnhtrrna- 
tuiri- -ciraiti  designs  und  oppELcu- 
lions;  iJesicriptiotis  of  rceeivcrs.^ 
traiisniiiterv.  power  suppltcii,  and 
testequipmem.  SIZ^OO 

AR2065  •  ARRL  Antenna  Book 
Represent  the  Xk>»\  bikI  mnsl  high- 
ly regarded  inhniiiHhon  <>n  antenna 
fundamentals.  Dinmnlnkici  Hnest 
design,  and  ciimtrueiMiri  of  wire 
amennav  SIJl.OO 

ar  io»6  •  ARRt  Operating 

Manual 
Packed  with  information  on  how  to 
male  the  bat  me  of  four  uafjon, 
[netudtng  interfMmg  home  com- 
puter, OSCAR,  VHI  CHF,  con- 
reaing  SI5.0* 

ARQ3M  •  Morse  Code: 

The  Essential  Language 
by  L.  Pttrr  Lamm  Jr.  W3DRH 

TelU  at  on! ui urn  from  untght  key 
to  computer*  Gives  practical  id- 
vice  on  learning  the  code  and  ill 
modern-da)  usc^  S?.00 

AR|Q3,VTr»0KCC 
Companion 

hyjim  Kr arm  tm  KHtS 
The  DXCC  Compamnn  ^nelk  out 
in  simple,  stnngbil  'r*.ird  terms— 
whai  yiiu  need  td  he  a  ttlcceseCtll 
DXer.  The  reader  will  learn  uhnii 
equipnujiu,  intennaii,  propaptton 
and  pilcupt  It  \  all  hi.' re  and  easy  tn 
undent  and   JJHpagc*  $6.00 

AR2»97*  Data  Book 
Vsluahie  aid  u>  llic  Rl  design  engi- 
neer, technician,  radio  amateur, 
and  e  x  perimenter  Comm  m  i  v  u  scd 
tables,  charts,  and  those  hard-to- 
rensemher  fiwtnula*  SI2JM 


09D22  -  Tne  World  Ham  Net 

Directory  by  ilikr  Hit lo -a; 
New— second  edition  now  o*Cr 
600  net  lisungji.  This  book,  inlro- 
dtiCcH  the  special  i  nlere-J  ham  rad  m  i 
nefworfcs  and  show^  ym  when  and 
where  you  can  tune  I  hern  in    $9+50 


05A95  *  Easy -up  Antennas 
for  Radio  Listeners  and 
Hams  At  Edward  If    N  oil 

Like  lo  learn  how  to  cortsiruct  low 
costT  ea&y  -to-erect  munuias?  £~ui  \  - 
up-  lm t ifsa*  will  help  >  ou    %  I*.  5fl 

tiCCMO  +  DX  Power: 

Effective  Techniques  for 

Radio  Amateurs 

by  Eugene  B.  niton  kSRSG 
256  pages.  1 D  ill ustrations ,    S9.S0 


AR22S6  *  First  Steps  in 

Radio  by  Da*gDiMm$  W1FR 
Scries  of  QSTanicEea.  SeecofnpD- 
nente  assemhled  into  practical  cir- 
cuit*; and  how  the  circuits  make  up 
your  rjd  ~n  >  gear ,  S5+00 

AR2Q60  •  Transmission 
Line  Transtormers  (2nd  Ed) 
by  Dr.  Jerry  Srvfcit  W3FMI 
fyaettCft]  designs,  spec i fit  infor- 
motion  an  carmractjori  lochniques 
and  Koaroes  of  malcnal.  More  dc- 
metl^  for  aniennj  tUSCf*,  InhriJs , 
and  for  the  VHF  and  UHFhandt. 
272  pp. 120.00 

ARQI94  •  Antenna 

Compendium    Vol.  1 
Materials  on  ferticaff.  quads. 
loops,  Yagis.  reduced  ii/e  antcn- 
nas.  baluns.  Smith  Chanit,  \nien 
na  poiartzatjon,  and  other  imercti- 
^ng^y^^c4T^  SI0,IM* 

AR2545  -  Antenna 

Compendium    Vol.  2 
42  papers  covering   verticals. 
yogis .  quads .  m  u !  uband  and  hroad- 
band  ^ysiems,  antenru  %eleciKxi. 
ami  much  more  112.00 

AR2626  *  Companion  Soft- 
ware tor  Antenna 
Compendium  Vol-  2 

514"  MS-DOS  Ooppy  $10.09 

AR04#8  •  WlFBs  Antenna 
Notebook 

by  Doug  DfMew  WIFB 

Cet  the  besi   ped^rnunce  inn  nf 
unohlruiive  wire  itntennui  and  vet 
ticals,    Build  tuner  and  SWR 
bridges,  tH.Uli 

AR0348  *  ORP  Notebook 

by  Doug  lie  Maw  Wlfll 
Presenti  cODCtruction  projects  for 
the  fjRP  operator,  front  a  simple  I 
wart  crystal -control  led  Iranvuiuur 
to  more  complex  transcejver  dc 
signs %bM 

AR1250  •  Log  Book— 
Spiral  %3.f* 


15A002  «  Scanner  and 
Shortwave  Answer  Book 

by  B&b  Gevfe 
Whrther  vou  have  difficullv  cak'u  ■ 
latmg  world  lime  rones  nr  are  tn. 
tag  to  figure  out  iitohert/.  mega 
hertz,  and  meter  band,  thu  hook 
will  provide  ihc  answers,     SII.95 

I0f=09l  •  1991  International 
Cariboo* 

The  new  1991  International  Call- 
book  lists  500,000  licensed  radio 
amateurs  in  the  countries  Oulside 
North  America.  Et  covers  South 
America,  Europe.  Africa,  Asiat 
ond  the  Pacific  area  (eadusJve  of 
Hawaii  and  the  U.S.  ptiafjsalow), 

$29.95 

I0LH191  *  1991  North 
American  Callbook 
The  I99i  North  Amcrkan  Cell 
hook  \his  the  culls,  names;,  and  ad* 
dress  information  for  over  500.000 
licensed  radio  amateurs  in  all  coun- 
tries  of  North  America,  from  Pana- 
ma to  Canada  i  nclud  t  ng  G  reenland . 
Bermuda,  and  the  Caribbean  is- 
lands  plus  Hawaii  and  the  L  S. 

12938 


ARRL  License  Manual 
beginning  with  Tune  in  the  World 
i\ith  Htim  Rodin  for  the  Novice  and 
progressing  through  the  Lriiimllv 
,iL'.  lnsTTTtd  ARRL  LicfnSe  Af annul 
series  for  the  Technician  ihrouph 
Extra  Chu^  ace  urate  lext  en  pinna  ■ 
dona  of  the  material  covered  along 
wllih  l-CC  question  pools  und  ajn^ 
jtwer  kevv 
A R 2.175  •  Technician  Class 

AR2383  •  General  Cls$s 
ARQ166  *  Advanced  Class 

EacJtt6J0 
AR259I  *  Extra  Ctaaa      S&.00 

AR04I0  *  Yagi  Antenna 

Design 
Ham  Radio  publicised  a  tcries 
ankles  on  Y'agii    The  mater u I 
from  these  anic  ks  thai  is  presented 
here  was  polished  and  expanded  hy 
Dr.  Lawson,  VI  5.00 

AR20T3  •  Novice  Antenna 

Notebook 
Novice*  will  bam.  among  Other 
things,  how  antennas  operate,  and 
what  govem*  tbeur  effectivenesi 
for  short-  and  long-disunce  com- 
irauikaljon,  SH.Ott 

■ 

ARfwj?  •  Aflflt  Repeater 

Directory  1990-1991 
Almost  18,000  listings  (including 
updated  livings  for  MS.  GA.  v 

NC,  TN,  KY.  WV,  and  VA)  with 
over  22tW>digipca(crs  Band  pan 
CTCSS  (PL*)  Tone  Chan,  compi- 

lutton  of  trequcnuy  eoardinaturv, 
ARRL  Special  Service  Guks,  and 
beacon  1 1 Mugs  from  UMH/  In 
34GH7. MM 

AR2083  *  Complete  DX/er 
3nd  Ed.    by  B&b  lj>cktr  II^AAf 
Lcain  how  (u  rmtii  L>X  and  obtain 
hard  -to  get  QSL  cards,         $12.(MI 

AA3169  *  OHP  CJasalca 

!  lection  of  article!  from  bsi  15 
\  RRL  pub!  kraliuns  aa  but  Id 
tng  receivers,  transm liters,  tran- 
sceiver.  accessories  288  pp.  $12,00 


10  •  The  Commodore 
Ham '  s  Com  pan  ion 

bjJimGntb**K9Ei 
leO  pipes  of  useful  lnfonnanoQ  tm 
sekctin^  a  Conirnodore  computer 
for  the  ham  shacL  *nerc  to  find 
special  ired  programs,  the  Com 
nnniore  packet  connection,  and 
more'  *9j0 

03Sn  •  Shortwave  Receivers 
Paat  and  Present 

Edited  by  Fred  J.  Osferman 
l  .incise  guide  to  200+  shortwave 
receivers  manufactured  in  the  East 
20  years.  Given  key  information  on 
each  model  including  coverage, 
display,  circuit  type,  performance, 
new  value,  used  value r  etc.  Photos 
uri  most  models.  The  Blue  Book  of 
shortwave  radio  vajue  1987,  104 
potci.&^KU,  $6.95 

05H24  •  Radio  Handbook, 

23rd  Ed,  Uffflom  /.  Oft  W6SAJ 
K4(i  page*  i  every  thing  you  wanx- 
eil  to  l.inm  alKMji  radio  eommum 
cation  lndcpth  study  of  AC/DC 
fundiinicnlalv  SSB,  anlennas.  am 
fhficr%.  power  supplies,  and  more. 
£29.50  hard  cd*er  only 

AR.^tK^  ■  The  Satellite 
Experimenter's  Handbook. 
2nd  Ed. 

a?  Martm  Daridnfi K2LBC 
Expanded  and  revised,  this  2nd 
edition  of  "The  Said  hie  Espert- 
menter  \  Handbook"  is  \imt  mude 
to  mutf  and  ^^t"*^;  saadlites, 
focusinf  on  those  built  by  and  for 
the  imerruuionai  radio  amateur 
conmniBit>  $20.0$ 


AR04*7  •  Low  Band  DXing 
Kosi  tn  meet  the  challenges  ot  the 
iliflcrent  forms  ot  \  60,  SO.  and  40 
meter  propagation  with  effective 
jnienrs.iv  equiptneiit.  and  operat- 
iriK  vi rategies,  $10.00 


AR3030  -  Your  Gateway  to 
Packet  Radio    2nd  Edition 

F  tl  led  w  1 1  li  i  nforrnnl  ion  for  a!  I  sma  ■ 
tcurs.  Tel K  everything  you  uwd  to 
know  about  this  popular  new 
modci  hnw  to  pel  started,  equip- 
ment you  need,  and  more.    $12.00 


AR24^t.  •  FCC  flule  Book 

(Slh  ed) 
T?i[».  %c»  Edition  is  alniQsJ  50  ■? 
Eaner.  The  tuional  chapters  in  the 
front  of  the  book  are  a  major  up- 
grade over  the  previous  cdiioii*  A 
rrma  for  every  active  radm  ama- 
teur S9.W 


AR1I7)  •  Hints  and  Kinka 
Find  the  arv^er  to  that  tricky  proh- 
km  Ideas  for  setting  up  yo«rjear 
for  cornfuruible  and  efficient  oper 
ahun  V8.00 


AR2103  •  Satellite  Anthology 
The  latest  information  on  OSCAR.i 
9  through  I J  as  well  as  the  RS  sale  I 
Information  on  the  use  of  di 
|ita|  miKlci).  [racking,  amen  n  us. 
RUDAK,   nuerocomputer+  and 
more!  $5M 


*,R2&98  ■  Space  Almanac 

by  Anthony  R.  Curtii  A  J  AAA 
BxlttOrdinury  Niok  Captures  the 
breatritjiLng  recent  news  from 
space.  Includes  about  40  pages  on 
Amateur  Radm  satellite*.  Find  al- 
most anything  you  might  warn  lo 
know  about  mans  trip  I  o  the  stars, 
pates  £20.00 


OIB65  ■  The  Baojnner'a 
Handbook  of  Amateur 
Radio— 2nd  Edit  on 

byOayLmier 
Combines  theory  and  practice  in  an 
easy -to  under tland  format,  and 
pros  ides  inftjrrnation  for  ehoosm^ 
and  installing  radio  receivers  and 
tranvmuicrt,  antennas,  transmis- 
suhi  hues,  and  tesi  equipmeni  400 
pages,  291  Uluvfraiion^        118.50 

07R25  •  The  flTTY  Listener 

by  Fred  (htrrman 
Compiles  issues  I  ihoHigh  'Oof the 
ftTTY  Lisienef  Newsletter  Con 
tains  up  in  date,  hard-io-find  in- 
formation on  advance  RTTY  and 
FAX  monitoring  techniques  and 
frequencies  156  pp.  $!9+sJ5 

05C63  •  Commodore  64 
Troubleshooting  &  Repair 
Guide      hy  Robert  C,  Brttmtr 
Stephy  *<!cp  through  ihectNnpleiki- 
ml'-k  of  making  simple  repam  (o 
yoof  Commodore  64  S  19.50 

HM34?  *  Beam  Antenna 
Handbook 

At  Without  Otr  W6SA I 

WmmnCmtm  WWt 

Vagi  beam  theory .  construct  ton. 
opera  lion  Wire  beams  $WR 
curvcv  Matching  systems.  A 
"mm"  tor  serious  DXer*  4 11.95 

oi  AS?  *  The  Shortwave 

Listener  i  Antenna 

Handbook  in  Robert  J.  Trainer 
Beef  up  *hiTi*ave  reeeptmn  ca 
pactry  and  increase  listening  en  toy  - 
merit  easily  and  ineipemivcty. 

112.00 

I2E76  •  Baste  Electronics 

Prepared  by  the  Bureau  of 
Novo!  Fenonttti 
Thoroughly  revfttd  in  !972.  Cov 
erMhe  ImpOftatrt  uspcctsoF applied 
electronics  and  electronics  eom- 
muiiLL'LLlions. 
567  pp  SI0.95 

1 2E4 1  •  Second  Level  Bask 
E  lectro  n  les  Prepared  by  the 
Bureau  ofSai'al  Persannrl 
Sequel  to  Rtun  EJerfrtniiti ,  Usi>r- 
t»ugh  treaitnent  oi  the  more  ad- 
vanced IcacU  of  applied  electron  - 
!*>  Includes  micros a^e  receiving 
and  irans.mii(ing  Hundreds  of  ec 
eeikm  dmcrams  325  pp.       $7^0 



I0M44  •  World  Atlas 

at  ffarfrrr  Amateur  CaRbo&k  inc . 
20  pp  of  iu\i  color.  K  W  *  \  101 
contains  V  on Ji  Polar  prujection  of 
the  wiwld.  map»  of  all  seien  conti- 
neni*  West  Indie^Canhheanarea. 
and  Pac  i  fit  Ocean  $5  M 

0IP22  *  The  Packet  Radio 
Handbook 

hy  Jonathan  L.  Maya  KRJT 
an  cicclleni  piece  of  work. 
Well  worth  reading  for  both  ihe 
experienced  and  ihe  new  p^icka 
teer  the  defmiiive  guide  to  ama- 
leur  packet  operation 

UwynRcedy  WIBCL 
Onh  $14.50 

OJOT  *  Shortwave 
Clandestine  Confidential 

by  fierry  I.,  Dexier 
Covers  all  clandestine  broadcast- 
in&  counury  by  country  tells  f«- 
t)uencics,  cither  unpublished  infor- 
mation: spv.  insurgents,  freedom 
fighters,  robd,  anarchi^l  radio, 
secret  radio  Cuirem  publication . 
84  page  S8JI 


BC33  *  How  to  Work  (he 
Competition  into  the 
Ground  &  Have  Fun  Doing  It 
by  John  T.  Moll&y 
merica's  top  consultant  reveals 
s  proven  techniques  for  dramath 
PJy  increasing  how  much  work 
■udo   .  .  in  haEfttic  time!      $9.93 

ASIA*  Atr  Scan  Guide  to 
Aeronautical  Communica- 
tions (5th  Edition) 

by  Tom  Kiteitel  K2AES 
queI  comprehensive  guide  to  mon- 
iling  ac ro nautical  commurci  ea- 
rn in  the  US-  Expanded  to  cover 
Canadian  land  airports  and 
aplane  bases.  plus  listings  lor 
mtraf  Amcnea.  the  Caribbean, 
>rih  Atlantic,  and  the  Pacific 
rr  nodes.  SI  4. 95 

D9I  ■  1951  Shortwave 
Directory  (7th  ed.) 

by  Bob  Grove 
tenstvefy  revised,  (he  new  1 99 1 
oriwave  Directory  is  the  con- 
nmate  DX&f*s  bible  for  the  firsi 
MHz  of  radio  spectrum,  includ- 
[  up-to-date  and  accurate  VLF 
brmation  as  well.  270  infortna- 
n-pucked  arid  illustrated  pages  in 
ivc  n  lent  8  x/i  x  II  fi>r~mal  profes- 
naliy  bound  $21.95 

M 22 1  *  US  Military 
Communications  (Part  1) 
ais  with  US  Military  comTiiiint- 
mn  channels  an  shortwave 

vers  frequencies,  background 
point  to  point  frequencies  for  the 
ilippines,  Japan  and  Korea.  Jndi- 
and  Pacific  Oceans  t  and  mure. 
>paLicv  Si  2.95 

V1222  •  US  Military 
Communications  (Part  2) 
vers  US  Coastguard,  NASA, 
,P.  FA  A,  Dcpt.  of  Energy*  Ped- 

ii  I  mergence  Via ii Mi: -j i r-c ii r 
ency,  Divaster  Communtea- 
is.  FCC,  Dcpt.  of  Justice.  From 

KCcu9073KC.79pii^s-. 

%il$5 

4223  *  US  Military 
Communications  (Part  3) 

s  pad  completes  the  vast  overall 
juency  list  of  US  Military  ser- 
BS,  from  S993  KC  to  27,944 
7?  pages  $12.95 


I0A343  •  All  About  Cubical 
Quad  Antennas 

by  William  Orr  W6SA//' 
Smart  Cowan  W2LX 
The  ^Classic' '  on  Quad  design, 
theory,  const  rue  l  ion.  operation, 
New  feed  and  matching  systems. 
New  data  $9^0 

I0A544  •  The  Radio  Amateur 
Antenna  Handbook 

by  William  Orr  W6$AJ/ 
Smart  Cowan  W2LX 
Yagi  beam  theory,  construction, 
operation.  Wire  beams.  SWR 
curves.  Matching  systems.  A 
"must"  for  serious  DXers.  £J  L5U 

IJ5A34S  'Simple,  Low-cost 
Wire  Antennas  for  Radio 
Amateurs 

by  William  Orr  W6SAJ/ 
Smart  Cowan  W2LX 
All  New!  Lownjust,  mu It i- ha nd an- 
tenna sn  inexpensive  beams.  " 'In- 
visible" antennas  for  hams  in 
*" lough'4  locations!  New-  data. 

10A542  *  M  About  Vertical 
Antennas 

by  William  Orr  WbSAl/ 
Smart  Cowan  W2LX 

Effective,  low-cast  verticals  10- 
I  (SO  m.  DX,  muliiband;  compact 
vertical*  for  small  spaces ;  ground- 
ing; test  equipment;  lightening, 

MO. 50 

10A347  •  All  About  VHF 
Amateur  Radio 

by  William  Orr  W6SAJ 

DX  propagation H  VKF  Yagi  arid 
Quad  beams,  repeaters  and  how 
they  work,  OSCAR  satellites  ami 
how  to  use  them .  $  1 1 ,  95 

03R02  *  RTTY  Today 

by  Dave  Ingram  K4TWJ 

Only  up-to-date  RTTY  book  in  ex- 
istence Covers  at  I  facets  of  RTTY . 

Most  comprehensive  RTTY  gutde 
ever  published.  Fully  illustrated.  A 
must.  112  pages,  £8*50 


09 V1 1  *  The  Basic  Guide  to 
VHF/UHF Ham  Radio 

by  Edward  At.  Noll 
This  book  provides  a  first  rate  In- 
troduction to  life  on  the  2.6  and 
1 .25  meter  bands  as  well  as  23.  33, 
and  70  CM.  $6,50 


09S42  •  The  Scanner 
Listener's  Handbook 

by  Edward  Soomre  N2BFF 

Get  the  most  out  of  your  scanner 
radio.  Covers  getting  started,  scan- 
ners and  receivers,  antennas,  coax- 
ial cable,  accessories,  computer 
controlled  monitoring,  more. 

$14.95 


01045  •  The  illustrated 
Dictionary  of  Electronics, 
5th  Ed. 

by  Jtitfux  P.  Turner 
and  Stan  GibUiscn 
Featuring  more  than  27.000  en- 
tries; emexhatostiyfiJIstof ab&fevi- 
aoons.  and  append  tees  packed  with 
schematic  symbols  and  conversion 
tables,  this  is  by  far  (he  most  com- 
prehensive dictionary  of  practical 
ClCCt run iCi  and  computer  terms. 
a  va  1 1  able .  720  pages  $2fS ,  95 


OlCitO  ■  Master  Handbook  of 
1001  Circuits— Solid- State 
Ed,  by  Kendall  Websfer  Sessions 
With  this  outstanding  reference  in 
hand,  electronics  hobbyists  and 
professionals  will  never  have  to 
search  ibr  schematics  again  Com- 
pletely updated,  the  book  is  thor- 
oughly indexed  and  all   100 1  cir- 
cuits are  c  learl  v  1 1 1  u  strated  .420  pp. 
$t9,50  soft  cover 


Q35208  *  Radiotetetype 
Press  Broadcasts 

by  Michael  Scbaay 
Covers  schedules  of  Press  Services 
by  time,  frequency,  and  country 
broadcasting  in  English,  French, 
German.  Spanish,  and  Portuguese. 
Detailed  Press  Agency  Portraits. 
E20pp  $12.95 

05E94  *  Crash  Course  in 
Electronics  Technology 

by  [.outs  E.  Frenjjel Jr. 
With  a  proven  format  of  pro- 
grammed instruction,  this  book 
teaches  you  the  basics  of  electricity 
and  electronics  in  a  step-by -step, 
easy -to-undefs  tand  fashion  .$21 ,50 

1 IT88  •  Tune  in  on  Telephone 
Calls      by  Tom  Kneitei  K2AES 

Format  Jed  as  a  frequency  list  with 
detailed  description  of  each  service 
and  its  Eocation  in  RF  spectrum. 
Provides  basic  information  for  casu- 
al listeners  getting  started  and  de- 
ta  il  s  for  a  rdeni  enthus  i  ast s .  S 1 2-95 


09P33  •  The  Pirate  Recti o 
Directory  1990  Edition 

by  Georji*  Zeller 

Contains  data  on  some  LOO  pirate 
stations  active  during  1 9 89.  How  to 
tune  in  pirate  broadcasts  and  get 
QSLs  from  the  stations .        S7*95 


THE  WORLD    $4.00 
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How  cart  the  World's  Best  DX  Map  cost  only  $4,00?  Obvi- 
ously, a  serious  blunder  which  you  should  take  advantage  of 
before  we  discover  it.  This  is  the  only  world  map  in  black 
and  white  SO  you  can  odor  in  the  countries  as  you  work  them! 
Further,  it  has  almost  alt  of  the  official  IARU  400  countries 
on  It.  which  no  other  map  at  any  price  hus. 


niTfll  ■  Transmitter 

Hunting:  Radio  Direction 
Finding  Simplified 
by  Jt>S£ph  D.  Moett  Km)  V  and 
Thomas  rV.  Carte*  WB6U2Z 
336  pages.  248  illusts.         $17.50 

03 K 205  •  Guide  to  Radio- 
teletype  (RTTY)  Stations 

by  J.  Klingenfuss 

Updated  hook  covers  all  RTf  V  sta- 
tions from  3MH^-30MH?,  Press, 
Military.   Ctjoimercial,    Meten. 
PTTs^  Emhassics.  ajid  more. 
105  pp.  $12,95 

I5SQ03  *  Communications 
Satellites  (3rd  Edition) 

by  Larry  Van  Horn 
Chapters  on  channelization  band 
plans,  transponder  identification. 
i  nlemalional  sate  11  ties ,  m  ore .  $7, 00 

07 A 66  *  Aeronautical 
Communications  Handbook 
by  Robert  F.  Evans 

[i^hatistive^  scholarly  treat  mem  of 
shortwave  aeronautical  listening. 
Well  organized,  up-to-date 
266  pp.  S19.95 

07R2U  *  A  Radio  Journal 
1912-1&40 

By  Russ  Rennaker  W9CRC 

A  fascinating  trip  through  lime. 
Easy  to  read  and  informative,  edu- 
cational and  entertaining.  A  trip 
down  memory  fane  to  the  early 
days  of  radio.  17.95 

04  M  55  •  GGTE  Morse  Tutor 
{Advanced  Edition) 

From  beginner  to  extra  class  in 
easy  self  paced  lessons.  Code 
\  speeds  from  1  to  over  100  words 
per  mt nnte.  Standard  or  Farns- 
worth  mode.  Adjustable  Tone  fre- 
quency. Create  your  own  drills. 
practice  or  actual  exams.  Exams 
conform  to  FCC  requirements.  5  14 
floppy  Tor  [BM  PC,  XT,  AT,  PS/2 
or  compat  ibles  $29 .  95 

HRF13  «  The  " To p  Secret" 
Registry  of  US  Government 
Radio  Frequencies  (7th  Ed.) 
by  Tarn  Knettcl  K2AES 
This  scanner  directory  has  become 
the  standard  reference  source  for 
frequency  and  other  important  in- 
formation relating  to  the  communi- 
cations of  federal  agencies.  25  to 
470  MHz.  5M9.95 


J 
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03SG4  •  The  Hidden  Signals 
on  Satellite  TV 

by  Thomas  P.  Harrington 
and  Bob  Cooper  Jr. 
Tune  in  thousands  of  Telephone. 
Dalah  Telex H  Teletype,  Facsimile 
Signals  on  most  of  the  TV  Satel- 
lites: plus  all  subearriers.  Covers 
equip  mem,  hookups,  where  io 
tune.  2^4  pages.  J  19.50 

0 1 P68  +  Pirate  Radio  Stations: 
Tuning  Into  Underground 
Broadcasts^'  Andrew  tf L  Yoder 

Comprehensive  guide  to  tuning  in, 
identifying,  and  contacting  the 
most  unpredictable  stations  on  the 
radio  spectrum.  192  pp.       $12.50 

QIA7TJ  •  Practical  Antenna 

Handbook  by  Joseph  J.  Cart 
Design,  build,  modify,  and  install 
your  own  antennas .  Carr.  a  20-year 
veteran  of  technical  writing.,  has  a 
unique  ability  to  present  complex 
technical  concepts  in  an  casy-lo- 
understand  way.  41 6  pp.      $21 .50 

1 1 F52  *  Ferreirs  Confidential 
Frequency  List 

Compiled  by  ArG.  Haiiigey 

All  frequencies  from  4MHz-28MHz 
covering  ship,  embassy ,  areox  Vol- 
met,  Interpol,  numbers.  Air  Force 
One  /Two,  more  3  76  pp .      $  1 ».  5ft 

I JSR97  *  National  Directory 
of  Survival  Radio 
Frequencies 

by  Tom  Ktieitel  K2AES 
Handy  and  concise  reference  guide 

to  high  interest  communications 
frequencies  required  by  survival- 
ists,  includes  chapter  on  building 
emergency  communications  anten- 
na systems.  $8,95 

I  ISM  11  •  Scanner  Modifica- 
tion Handbook  by  Bill  Creek 
Provides  straight  forward  step-by- 
step  instructions  for  expanding  the 
operating  capabilities  of  VHF 
scanners.  Filled  with  interesting 
text,  helpful  photos,  tables,  and 
figures.  £17.95 


I J  f-  l-i  "<  •  Guide  to  Embassy 
Espionage  Communications 
by  Tom  Kneiiel  K2AES 
Candid  and  probing  examination  of 
worldwide  embassy  and  (alleged) 
espionage  communication  systems 
and  networks.  Extensive  nation- 
by-natton  directory  of  embassy  sta- 
tions is  included,  SJ0.VS 


if  tin  r«  tr(„  t)\e  w<.  fnti'  hrsm  ho  lui  i  <•  U>  muke  itn'  <  t/ttr  \t>  SJMpJe  m  IfJitu  that  tf  '<• 
Htti-prt'htrm.  Herewith  thv  H-rtrfd'.x  emieM  mkIf  itiMrse—lem  oflhoummd*  tifhatftS 
.<■  i-..<rtft\  titter  iiiYtUffi  ftti\  rinniztttx  new  jttjtrtlfwt  wtrv.  I)  \  faitur r -ptiMif.  kfbxi 
tpie  tsrfabif  tit  n-hip  through  iht'  N&\ii'i  Iff  offer  SfM'ntlinf:  te.i\  ifian  fftra'  ft:>»r\ 
:h  tut  Getiexh  ttnJ  Hr?  Stfrkttr  Prttpk  wft«  hu\f  ^wn  up  <m  mkfr.  u*ie  tiwfse.\ 
J  tht-i  tn\i- iiae-\  ihttjvb  met  iffi'.  ^ImR^iifi^r yttttr  General?  ft  'stilttnttttmr.  the  thy 
i  i.  Rrpuker  tiHii  \t*u  'ft  iw  fftrre  hefuTF  you  kmmr  it,  H  n-eri-  t-hiwltl Utt  il  Warning, 
rt^wrt  C&ttt/ttttWtSl  invTsr/(if*h  appears  to  fauxe  irrrpartibt* ,  irrevemtibie,  pennu- 
v  twurti  rfutittiftp.  L'nctf  Wayne  awepta  ntt  rrxpomitntity  ^■ftatevrr  fiir  anything 
n  happens  <*>  ihwr*  n-fnt  utr  fmdish  ftuiugh  ut  u\f  jhf  Ctmrnff+fiiu  2fr*-pm  tape 


(tf     "(renesLs"  $5.95 

ir'pm — This  is  Lhe  beginning 
e.  taking  you  through  the 
lelrers,  if)  numbers,  and  ncc 
ary  punctuation,  complete 
n  practice  every  step  u(  the 
i  The  ease  of  learning  gives 
fidence  even  to  the  faint  of 
rt. 


13    "Back  Breaker"     $5^5 

-  wpm— Code  groups  again, 

brisk  13+  wpm  so  you'll  be 

ly  at  case  when  you  sit  down 
"roni  ol  a  steely -eyed  volun- 
1  cxammer  who  starts  send 
you   plain  language  code  ut 
y    1 3   per.    You'll   need   this 

ra  margin  to  overcome  the 

:m  panic  universal  in  most 
situjlions.  You've  come 
far.   s(i  dnn'l  get  code  shy 


73T06  l4The  Slkkler1'  $5.95 
6 1  wpni—  this  is.  the  practice  tape 
for  those  who  survived  the  5  wpm 
tape,  and  it's  also  the  tape  lor  the 

Novice  and  Technician  licenses.  It 
is  comprised  of  one  solid  hour  Of 
code.  Characters  are  sent  at  13 
wpm  and  spaced  at  5  wpm.  Code 
groups  are  entirely  random  charac- 
ters sefil  in  groups  of  five— defi- 
nite! v  not  niemorizable! 


Uncle  Wayne's  Bookshelf  Order  Form 

'    You  may  order  by  maiL  selephone,  or  fax,  All  payments  are  to  be  in  US  funds.  Allow  3  weeks 
I     for  delivery, 

I 

I 
I 
-I 
I 
I 
I 


ltem# 

Title 

Qty. 

Price 

Total 

U.S.  orders  add  $2.50,  Canadian  orders  add  $3*50  plus  7%  G.S.T.  -  Shipping 

Name 

TOTAL 

I 

I  Street 


I  City 

TOTAL  $ 


73T20    ^Couraaeoim"       $5.95 

20+  wpm — Congratulations! 
Okay,  the  challenge  of  colIl- 
is  what's  gotten  you  this  farh  so 
donTt  quit  now.  Go  lor  the  extra 
clasji  license.  We  send  the  code 
faster  than  20  per.  I  is  like  wear- 
ing lead  weights  on  your  feet  II  Card  # 
when  you  run:  You'll  wonder 
why  the  examiner  i,s  sending  so 
slowk1 


State 


Zip 


OAE  GMC  J  VISA  □  Gheck/M  on  ey  Order 


Telephone:  (603)  525-4201 
FAX:  (603)  525-4423 

Expiration  Date 


'  Mail:  73 Magazine,  Attn.  Uncle  Wayne,  Forest  Road,  Hancock,  NH  03449 


Number  28  on  your  Feedback  card 


Random  output 


David  CassidyNlGPH 


14.313  MHz 

I  happened  to  scan  by  14,313  MHz 
the  other  day.  and  I  couldn't  believe 
what  [  heard.  The  same  people  who  were 
demonstrating  their  ignorance  over  Iwo 
years  ago  are  STILL  on  thai  same  fre- 
quency. .  .arguing  the  same  stupid  points 
being  QRMed  by  the  same  idiots. . . 
blah  blah  blah. .  yak  yak  yak.  .  yawn, 
yawn. 

I  have  managed  to  keep  my  nose  out 
of  this  little  ego  battle,  figuring  that  as 
soon  as  the  participants  got  bored  they 
would  move  on  to  other  pursuits  befit- 
ting their  intelligence — like  finger  paint- 
ing. Sure,  I've  mentioned  in  passing 
how  dumb  the  whole  thing  is,  but  t  haven't 
really  addressed  the  issue  directly.  The 
thmg  that  has  bothered  me  the  most 
about  the  whole  ridiculous  mess  is  that 
1 1  takes  u  p  a  g  ood  ch  u  nk  of  the  20  m  pho  n  e 
band,  which  keeps  the  rest  of  us  from 
using  those  frequencies  for  more  produc- 
tive and  enjoyable  purposes.  I  also  get  a 
bit  angry  every  time  I  remind  myself  that 
this  demonstration  of  idiocy  on  the  part  of 
American  amateurs  is  being  monitored 
by  people  all  over  the  world.  Some  of 
those  foreign  listeners  will  remember  what 
they've  heard  from  the  U.S.  hams  when 
it  comes  lime  to  ask  for  favors  at  the 
next  WARC.  I  have  also  spent  a  little  time 
considering  the  example  these  brainless 
wonders  are  setting  for  newcomers  or 
potential  hams. 

I  wenl  so  far  as  talking  to  one  of  the 
participants  a  tew  months  ago.  I  wanted  to 
see  for  myself  if  this  guy  is  as  big  a  fool  as 
he  appears  to  be.  Yup       he  is. 

I've  sough!  out  and  listened  to  the  so- 
called  bulletins.  Total  tripe. 

I"ve  even  spent  several  hours  just  mont- 
toring  that  portion  of  20m,  where  most  of 
this  crap  is  displayed.  We  listened  to  all 
Sides,  I've  heard  hour  after  hour  of  non- 
identified,  intentional  QRM. 

I've  heard  virtually  everyone  who  con- 
siders himself  involved  in  this  mess  and 
what  they  have  to  say, 

Here's  what  I've  discovered . 

What  we  have  here,  ladies  and  gentle- 
men, is  a  small  group  of  very  lonely  peo- 
ple. The  biggest  thing  in  their  life— THE 
BIGGEST— is  the  smaEI  bit  of  attention 
they  are  able  to  capture  by  being  pomp- 
ous and  boring  on  14.313  MHz,  These 
peoples'  lives  are  so  utterly  devoid  of  any- 
thing  even  remotely  worthwhile,  they  have 
resorted  to  the  only  thing  I  hey  know  to 
justify  their  existence  They  have  created 
a  situation,  and  placed  themselves  at  the 
focus  of  it,  for  no  other  purpose  than  to 
give  themseives  a  reason  to  get  out  of  bed 
in  the  morning.  Instead  of  working  con- 
structively and  through  proper  channels  to 
correct  what  they  see  as  a  problem  on  the 
amateur  bands,  these  self-appointed 
keepers  of  the  radio  truth  have  personal- 
ized their  disagreements.  They1  re  not  in- 
terested in  solving  problems.  Their  only 
motivation  is  ego  gratification.  These  are 
true  outsiders,  folks.  The  kind  of  geeks 
that  even  the  nerds  won't  associate  with. 
It's  funny  how  important  something  can 
become,  when  the  rest  of  your  life  is  so 
unimportant. 

Try  to  look  at  this  situation  as  if  you  had 


just  come  across  it  today.  What  would  your 
reaction  be?  I  have  explained  the  conflict 
to  several  peopie  who  were  totally  un- 
aware o J  the  wh  ole  t  h  i  ng .  Every  si  ng  le  pe  r- 
son  had  the  same  response: '  'Aren't  there 
more  important  things  in  the  world  to 
spend  time  and  energy  on?"  Alt  of  my  non- 
ham  friends  who  have  asked  for  an  expla- 
nation of  the  utter  foolishness  they  hear 
coming  out  of  my  speaker  have  simply 
laughed.  They're  not  |ust  laughing  at 
those  heard  on  the  radio,  they're  laughing 
at  the  entire  amateur  radio  community  for 
letting  such  a  stupid  situation  take  up  so 
much  time,  thought  and  energy.  They're 
laughing  at  you  and  ms,  friend.  I  can't  say 
that  I  blame  them. 

So.  .  .what's  the  solution?  True  to  form, 
the  ARflL's  response  was  something  like, 
"We're  not  involved.  It's  not  our  prob- 
iem."  So  much  for  the  self-appointed 
voice  of  American  amateur  radio. 

The  FCC,  trying  to  allow  us  to  fulfill  our 
promise  of  being  "self-policing,"  has 
asked  those  involved  to  work  out  their  dif- 
ferences. Since  those  involved  have  no 
interest  in  working  out  their  differences, 
this  has  had  no  effect-  Remember,  these 
bozos  are  getting  a  barreif  ul  of  self-impor- 
tance out  of  this.  They  have  actually  con- 
vinced themselves  that  what  they  think  is 
important — enough  to  cause  the  inconve- 
nience of  thousands  of  amateur  radio  op- 
erators around  the  world.  Even  though  the 
FCC  has  warned  us  that  if  they  have  to 
step  in  to  solve  the  problem  they  will  do  so 
by  a  swift  and  privilege-revoking  rule 
change,  all  the  participants  can  do  is  con- 
tinue to  bother  the  FCC  with  their  petty 
grievances.  In  frustration,  the  FCC  has 
stepped  up  their  monitoring  and  started  to 
ie vy  so  me  sti  f  f  m  onet  ary  pena  I  tie  s  (t  h  oug  h 
I  haven't  heard  of  anyone  who  has  had  his 
license  revoked).  The  operators  who  have 
received  fines  are  wearing  them  like  a 
badge  of  honor,  further  proving  their  utter 
stupidity. 

One  thing  that  we  all  can  do  is  make 
sure  we  are  not  providing  an  audience  for 
these  downs.  (This  is  why  you  will  notice 
that  I  haven't  mentioned  anyone's  name 
or  caHsign.  I  know  who  they  are,  but  f  sim- 
ply refuse  to  feed  their  egos  by  printing 
their  names  or  callsigns.)  If  you  are  moni- 
toring the  frequencies,  you're  part  of  the 
problem.  If  you're  monitoring  the  frequen- 
cies AND  throwing  in  an  unidentified  com- 
ment every  now  and  then,  you  are  causing 
intentional  interterence. 

II  you  've  spent  any  time  around  children 
yo u  know  that  they  wi If  do  almost  anything, 
including  misbehave,  to  get  an  adult's  at- 
tention. Sometimes  the  best  thing  an  aduit 
can  do  when  a  child  is  misbehaving  is 
leave  the  room  until  the  child  discovers 
that  his  bad  behavior  will  not  be  rewarded 
by  the  attention  he  craves. 

That's  what  we  have  here.  We  have  a 
small  group  of  children  who  are  dis- 
playing their  desperate  need  for  attention. 
If  we  continue  to  give  it  to  them,  we  are 
just  reinforcing  their  behavior,  If  we  all 
could  just  leave  them  alone,  they  would 
eventually  discover  that  nobody's  listen- 
ing. Nobody  cares.  The  adults  have  left 
the  room. 


Number  29  on  your  Feedback  card 


ROPA  GA  TION 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ  8554  r 

Almost  Excellent 

You  may  expect  the  usual  con- 
ditions  that  prevail  around  the 
equinoxes  when  the  ionosphere 
recovers  from  its  winter  doldrums 
and  becomes  active  again  for  HF 
OXing.  Since  we  are  slightly  past 
the  peak  of  sunspot  Cycle 
22  and  beginning  the  slow 
decline  in  solar  activity, 
conditions  will  be  excel- 
lent. However,  they  might 
not  be  quite  as  good  as 
conditions  during  this 
month  in  1989  and  1990. 
That  is,  solar  flux  may  be 
down  a  bit  compared  to 
those  two  years,  and  there 
are  likely  to  be  more  fair  (F) 
than  good  (G)  DX  condi- 
tions (see  the  calendar  be- 
low). 

You  can  always  deter- 
mine  when  to  operate  un- 
derthebest  possible  condi- 
tions  by  using  three 
sources  of  information:  the 
daily  propagation  forecast 
chart,  the  band-time-direc- 
tion chart,  and  WWVat  18 
minutes  after  each  hour. 
With  these  sources,  you 
can  pick  the  best  possible 
times  to  work  that  DX  you 
are  looking  for, 

In  general,  the  first  two 
weeks  are  expected  to 
have  better  conditions  than 
the  last  two  weeks.  But,  as 
usual,  there  will  be  occa- 
sional good  (G)f  fair  (F), 
and  poor  (P)  days  inter- 
mixed. 

A  good  (G)  day  will  show 
low  planetary  "A11  indexes 
(below  10  or  so)  when  the 
magnetic  field  is  quiet,  and 
a  relatively  high  solar  flux 


Jim  Gray  W1XU 

of,  say,  175  or  more.  Increasing 
magnetic  "A"  indexes  and  de- 
clining solar  flux  will  mark  the  fair 
(F)  or  poor  (P)  days  for  you.  One 
advantage  of  these  days  and 
nights  of  equal  length  is  the  op- 
portunity for  excellent  gray-line 
propagation  along  the  paths  of 
dawn  and  dusk  around  the  world. 
Use  these  times  to  your  best 
advantage. 
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FT-411E/ 
11/911 

ompact  FM  Handhelds 

e  lightweight  and  compact 
-4 HE  offers  superb  operating 
.invenienceand  an  incredible 
ra\  of  features  Such  as. 
*'  Mcmoric 
Independent  N  F< 


luilMn<T< 

codt 

■**  ^ 

lutrun.itk  1 

.P' 

,s 

klit  \ 
U  Menmrv  \iito-l 

ah  Instant  Kecallof 
unnel 
Built-in  VOX 


i 

- 

ki 

£3^1 


CJtSS* 


■  HJBatterySat  nig  Sampling  Rates 

•  PTT/Kt^pad  Lock 

•  Indti        CSC-35  Vinvl  Case. 
NC-28B  1 17  VAC  W;i!]  Charger. 
BehCIipandFNB-!7Ni-Cad 
Battery. 

sorit  is:  FNB-I2S 

(5Watts>Baiier\.  MH-12A2B 
Speaker/Mic.  MH-I9A2B  Mini 
Earpiece/Mic.  MH-I8A2B 
Lapel  Speaker  and  LCC-25 
Custom  Leather  Case. 

Specifications 

Frequency  Ran^e:  RX:  1.10-174 
Hz.TX;  l44-l4XMHz(FT-4l  IFi: 
K^45QMHz(PT-81l>;  1240- 

,300MHzfFT-9ll) 


grass*1-* 


jglO 


«$&** 


Performance  without  compromise. 


ftiwpr  Output:  W/  FNB-17: 2.5  Watts 

(FT-4|]E):2.0Wytts(FT-8U);l.(JW;in 

( FT-91 1 )-  W/  FNB-1 2S:  5.0  Watts 

i  FT  41 1  E»;  5.0  Waits  fFT-SI  1 ): 

1.0  Watt  (FT-91 1> 

(  ha nttcl Steps:  5. 10. 12.5. 20 & 25 kHz 

(  2.2fW)x5.0(H)xl.3iDjin. 

VU'ighti.Vpprox.i:  13.4  oz.(FT-4IIE): 

13.4  <.z.(FT-8M):  15 .2  oz.  (FT-91  h 

FT-470 

Compact  Dual  Band 

2m/70cm 

FM  Transceiver 

Compact . .  Powerful .. . .Economically 
Priced.  The  FT-470  provides  "(rue" 
Dual  Band  Operation  so  you  can  trans- 
mit on  one  band  while  monitoring  or 
scanning  on  the  other  band- 
Plus  these  features: 

•  42  Memories 

I  Independent  VFOs 

•  Built-in  C  IXSS(  Encode/Decode  i 

•  Automatic  ftmerOfTf  VPf  » 

•  J'i'ouraincnable  Channel  Steps 

•  liacklil  Kej  pad  and  Display 

•  lOMeinory  Auto-Dialt 

!M  Hatter  amptinp Rati 

CSC-43  Vinvl  Case.  NC-28B 
1 1 7  VAC  Wall  Charger!  Bell  Clip  and 
FNB-17  Ni-CadBatterv. 

FNB-12S 
,  5  Watts)  Battery.  MH-1 2A2B 
Speater/Mic,  MH-I9A2B  Mini  Ear- 
piece/Mic. MFF1XA2B  Label  Speaker 
and  LCC-27  Custom  Leather  Case. 

Jpecitieatmns 

RX:  1 30- 1 80  MHz 
TX:  144- 148  MM/ 1  VHF): 430-450 

MHzfUHF) 

W/FNB-17:        Waits 
144  &  430  MHz  | -  W  FNB-! 
OWattsI  144  &  430  MHz) 

5, 10, 1 2.5. 20  &  25  kHz 

2  2(W>x6.0(H)x  1.3(D) in. 

14.8  oz 


T72io  Cawfli  ttoms 
C«irtos  CA  9C0t 

guaranteed 


■•*/ 


No  competition  class  transceiver 
is  even  in  the  same  ball  park  as 
the  TS-850S. 

You'll  find  a  superior  inter- 
modulation  dynamic  range  of 
108  dB  throughout  the  entire  100 
kHz  to  30  MHz  range. 

Kenwood's  TS-850S  is  the 
only  transceiver  to  feature  Digital 
Signal  Processing  (DSP)  -  in  both 
transmit  and  receive  modes  (with 
the  optional  DSP- 100).  This  feature 
provides  such  greatly  enhanced 
signal  purity  and  richness  that 
you'll  want  to  experience  it,  to 
fully  appreciate  it. 


Other  advanced  technology 
in  theTS-850S  includes  10  Hz 
step  dual  VFOs,  multi-mode  scan- 
ning,  full  and  semi  break- in  CW, 
superior  interference  reduction, 
keyer,  dual  noise  blanker,  and 
RIT/XIT.  100  memory  channels 
store,  transmit,  and  receive 
frequencies  independently  High 
boost  for  SSB  signal  "punch'.1 
Microphone  supplied. 

The  Kenwood  TS-850S.  All 
band.  All  mode.  One  year  warranty. 
In  a  class  by  itself! 

Key  options 

DSP- 100  Digital  Signal  Processor, 


AT-300  160  - 10  m  external  antenna  tune 
AT-850  160-10  m  internal  antenna  tune 
DKU-2  Internal  digital  recording  unit, 
IF-232C  Computer  interface.  PG-2X 
DC  cable,  PS-52  Power  supply  SO-2 
TCXCX  SP-31  Matching  external  speake 
VS-2  Voice  synthesizer.  YG-455C-1  500 
Hz  CW  filter  for  455  kHz  IE  YG-455CN- 
250  Hz  CW  filter  for  455  kHz  IK  YK-88C- 
500  Hz  CW  filter  for  8.83  MHz  IE 
YK-88CJM  270  Hz  CW  filter  for  8.83     , 
MHz  IE  YK-88SN-1  18  kHz  SSB  filter  fo 
8.83  MHz  IF. 

KENWOOD  US.A.  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROU 
P.O.  BOX  22745, 2201  E.  Dominguez  Street 
Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC, 
P.O.  BOX  1075,  959  Gana  Court 
Mlssissauga,  Ontario,  Canada  L4T4C2 
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Kenmiod  meets  Qf  exceeds  atf  specifications.  Contact  youf  neater  tot  a  complete  Ustmg  of  specification**  aire* 
accessories  Spectheatton*.  are  subject  to  change  without  notice  Complete  service  manuals  are  Mailable  tnt  ,i/r 
Xenwoeut  u&nttfHvers  and  mo&t  accessor*"*  *One  year  warranty  m  the  U.S.A.  only 
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